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Description 

A CI^:¥SmLL|NE FORM OF THE SAIJI OF 4^(3-^€HLORO-4^ 
(CYCLDm0PYLAMIN0CARBOMYL)AMIj>^O 

M:ETHOXY-6^QUINOLINECARBO?tAM OR TKE SOLmiE OF THE 
SACF AMD A PROCESS FOR PREPARING TI [B SAM E 

[00011 The present mvention rekies to a ory$tallme fbrm of tlie salt of 4- 

ciaitioliTiecarboxamide or tha soivat^^ of li^e salt and a pmc^ss for preparmg 

the same. 

Baek grained Art 

[0002] 4-(3-chlorQ-4^(eycl.opropylam 

niethcxy-S-quinoIte (additional name: 4-[-3-oi^loro-4-(^^''^ 

io exMbii an exceiieiit angioganesis mhtbitioii as a Ixc^e-foxm product, as 
described iii Example 368 of Patent Document h 4-(3-cliloro-4- 
(cyclopropYianiiiToearbon>d)ami 

quinolinecarboxamide is also kiiown to exhibit z strong inhibitory action 
for c-Kit kinase? (Hon-Patent Document 1, Patent Docmi^ent 2), 

However, there has been a long-Mt need for the provision of a 
Sit kinase inhibitor or angiogenesis inMbitor that has high nsabiHiy as. a 
medicament and superior charaeteristics in terms of physioal properties and 
plimnacokmetics in comparisoii witJi the froc-fbrm prodact of 4-(3-cb:ipro- 
4-{cy0idpropylamlirocarbony^^ 
qamolinecarboxa^mide^ 
[0003] 

[Fat^at Document 1] WO 02/32872 
[Patent DooameM 2] WO 2004/0S0462 

[Nqxi-Pateiit Docimaeiii 1 ] 9.5th. Annual Meeting Proceedings^ AACR 
(A:mencan Association for Cancct Kmcmch}, Volume 45, Page 1 070-107 L 
2004 

Di$€lcis^r^ of tke Itj veiitiolt 

Frol>iem$ to Ibe SolTed by tbe liiv^atioii 
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rc)604i It Is an oly ect of present iii:vcntiDii io provide a erv>jtal llite fbnn 
of tbe salt of 4-(3-chloro-4-(cyciopjropylam 

methoxy-6-quin0liHecarboxa^^ or the gfolvate of the wMch Ms high 
usability as a medicamfnt and a proccBS for preparin the same, 
Me^BS for Solvmg the Frobiems 

[OOdS] ih order to achieve the above object, tbe preseiit TOveilHo^ provi^ 
tne fbllowiiigs: 

<l> A crystallino form of 4«{3-chloro-4'* 

(cycloprapylamindcafbaByl) 

qiiii>oiinecarboxamide, wherein said cxystaiiiBe <:;onipQund is tlie 
iiydrochloride of said compound, the hydrbbroi-nide of smd compound, fee 
p-toluonesullbnato of ^aid cempound, the sulfate of saM compound, the 
HiethaBei^ul folate of said compound or tlie othanesiulbBate of saM 
comppuiid. or tlia solvate of sai d salt; 

<2> A €ryBiallino form of 4-(3-cfeloxO"4-^ 

(cyclop ropy lami^io c arbony I) a^^^^^ 

qumolinecarboxamide metnanosulfbuale or the solvate of said salt; 

<3> A crystalline form of 4-(3-chIorO"4- 

(oyolopropylaniinocarbonyllamiBOph 

qt^molinocarboxamide ethaBesiufonate or the solvate of said salt; 

<4> A ory$talline form of 4-(3-0hlQro-4- 

( oycloprop yl aminoearbonyi)anii no^^ 

CfUiBoim^jcarbexamids methanesidfonate; 

<S> A crystaliino form of the hydrate of 4-(3-ehloro-4- 

(eyclopropyiaMlHOcarboiiyl^ 

quino I i ueoarbo X am i de eth^eSiilfo nat e : 

<§> A crystalline ftsrm of the dimethyl siiifbxid^ ;solYal:0 of 4-(3-Qblor0-4^ 

(oycldpr0pylaminpcarb0nyl>a^^ 

quinolir^ecafbojiamido methariesulfonate; 

<7> A crystalline form tlio acetic acid solvate of 4"(3-'Chioro-4- 

(cycldpmpylafeiiio^^arbo^ 

quit^olliit^sarboxamide methiin^^sullbjKate; 

<8> A crystallme form of 4-(3-chforo-4- 
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qumolmecarfeoxamid^ ethaaesul&nate; 

<9> A cry^iallm^ Ibmi of the ^itn^thyl sulfoxid<5 solvate of 4-(3-cliloro-4- 
0f clopropyl ammoc arboa yl) am inopiia:) oxy) -7-methoxy''6- 

<10> A crystalline ferm accorditig to <4> (Farm A) having diffractioii 
pe^Jis at difi>ac.timt angles (M ± &.2^} of S-SS^ and I B J7'^ in. a powder X- 
ray dif&isetiom 

<! !> h crystalline form acoording to <4> (Fom A) haviBg peaks at 
chemical shifts of about 162.4 ppnv, about I 2S.Q ppm, about 102>3 ppm 
about 9.9 ppm in a '^C Solid State Naclear Magnetic Resoiiarioe spectriim; 
<ll-l> A crystalline form accordmg to <4> (Form A) having a peak at a 
chemical shia of about 162.4 ppm in a '^G Solid State Nuelear Ma^^^ 
Resonance spectrum; 

<l l-2> A crystaliine form according to <4> (Form A) having a poak at a 
chemical sbifi of about 128.0 ppm in a '^C Solid State is^uciear Magnotic 
E^soT^ao c e sp ec tmm ; 

<ll -3> A crystallme farm according to <4> (Form A) Mving a peak at a 
chemical sliitt of about 102.3 ppm in a '^C Solici State Niioioar MagBetic 
Eoso najic € sp isetruiXJ ; 

<l i .4> A crystalline form accordixxg to <4> (Form A) having a p^eak at a 
chemical shift of about 9.9 ppm m a ^^C Solid State Nuelear Magnetic 

<12> A ^ry?jiallme form according to <4> (Form A) havisig absorption 
bands at wav^nujubors? of i 161 ± I cm- and 1044 ^ 1 crii^' an Infrared 
absorption sp^ctrumj 

<I2-1;> A crystalline forrn acconiing to <4> (Korm A) having an ahsorptioa 
basid at a wavieBtitnber of 1 em'' in m infrared absorption speptmm; 

<l2-2> A orystaliino fotm according to <4> (Form j^) liaving atj absorption 
band at a wayemimber of 1044 * I ctn'^ In infrared absorptioB spectrum; 
<i3> A orystallin€f fotm according to <4> (Ponn B) having diflxactiorj 
peaks at diffraction angles (2^ ^ 0.2^^ of 5,72^ and 13.S4^ m a powder 
ray diffraction; 
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<14> A crystallme form a^c<>rdmg to <4> (Form B) feavmg absdrptia^ 
bands at wayenumbers of 1068 ± 1 cm ' 9t$ ± I cm^ in. m. mirMOii 
absorption spectrum : 

<I4-1> A erystallme fmm aecordmg to <4> (Form B) feaving sta absorption 
b^nd at a wav^mumfeer of 1068 1 cm'' in m infrM&d BhsmpUm apectrum; 
<14v2> Aerystalline foxm aecording to <4> (F0rm B) having an afesorption 
bj^Bd at a wav^Hmnber of tiS ^ 1 cm^ itx an mirared ab^orptioB spectmm; 
<1S> A cryMallitie form aoeording to <4> (Form C) baying diffraction 
peaks M mmactmn angks {20^ 0.2^); of 14 J(P an^^ 17,59^ in a powdar X- 
fiay d i ffra c tic ji ; 

<16> A crystallM^J fbrrn a:ceardmg to <4> (Form Q having peaks at 
chemical shii^s of about 160.2 ppm, about 126.6 ppm, about 105.6 ppm atld 
about 7J ppm in a ' 'C Solid State Nuclear M'agnetic Resotiance spectriiBi; 
<16-I> A crystalline form aecordmg to <4> (Form C) having a peak al a 
cheoHcal sbifl of about 160.2 ppm in a '^C Solid State MBcloar Magaetic 
Eos o n ane e s p ct rii m ; 

<16"2> A crystalline form according to <4> (Form G) having a peak at a 
cbemkal shifl oi about 126.6 ppm in a ' 'C SojM State Nuclear Magnetic 
Resonance spectrum; 

<i6-3> A crystallme form aceoming to <:4> (Form C) having a peak at a 
cbomical ^nia of about I0S.(> pp^ in a Solid Stale Nuck Magitetic 
Resold an c e s p ec t rum ; 

<16-4> A crystallirie form aooording to <4> (Form C) having a peak at a 
chemkal shia of jibout 7.8 pptn m a ^^C S0IM Stato Mocloar Magnetic 
Eesonaiie^ spectrum; 

<17> A crystailine -form according to <4> (Form C) baymg absorptioii 
bands M wa^eBUmbers of 1 324 ± 1 ojii- and 579 ± 1 cm"^ in m mfrarod 
hI^ sorption speetnm; 

<17'-1> A cry^taiiiiie form according to <4> (Form C) haying m absorpticm 
bm<i ^t a wavenumber of 1324 1 cm'^ m m iii&ared absorptioB spectrum; 
<17-S> A crystal lino form according to <4> (Form C) bavibg an absorption 
baiid at a wav^nijmber of 579 ^ 1 cin^ in m infmred absorption sps^^^tram; 
<1S> A crystallms form according to <$> (Form F) bav^ing #ffiactitm 



peafes diflraction aiigles (20 ± 00^) of mi^ md V8A4^ in a j>dw(ler X- 
ray dif&^fi^tion; 

<19> A O^ystaiHne imm mootdmg to <7> (Form I) having diffiraetion pe^aks 
at diffi^aotion angles (2^ ± 0 J^) of 12.40^ in a powder X-ray 

<20> A erystalHTie form apcprdihg to <7> (Form I) having absorption bai># 
at wav^mmbers of 17$0 i 1 cm^^ and 1224 * 1 cm:^ in an ihfifcred 
absorption spectrurti; I 
<20-l> A crystalliBfe imm mmrdmg to <7> (Fc^rm I) having %n absorj|tiori 
band at a wavemiinber o;f 1750 1 cm"^ in an- Infrared absorption spectrpni; 
<20 2> A crystalline? form according m (Form 1| having an absoriftion 
band at a wavenuniber of 1224 ± I cm"^ m m infrared absorption spectrum; 
<21> A crystalline form according to <8> CFonn a) having diffraction p^^aks 
at iiiffraetion £inglas (2^ ± :(k2''), of 15,70^ atid 17.18'^ in a powaer X-ray 
dlflTactio^; 

<22> A crystalline Ibrm according to <S> (Form a) having absorption 
bajids at wayeimmbers of 1320 :ix 1 cm' mid 997 ± I cm^ in tin infeared 
absorptioii specirum; 

<22-l> A crymaliine form according io <8> (Form a) bavirsg an absorption 
band lit a wayeiiomber of 1 320 ^1 cm ^ m an infrared absorptiGn spectrum; 
<22r2> A cTystallinc form aooording to <8> (Form a) having an absorplion 
band at a wavemmiber of 997 -i:^ 1 cm ' in an infrared absorption spectrum; 
<23> A erystaiiinc form according to <S> (Form ^3) having diffractioT^ peaks 
at diSraetio^ angles (2^ ± 0.2^) of 6AB^ and i?3 a powder X'>ray 

diffi:actioii; 

<24> A crystalline mrm accordlug to <8> (Form. ^) liaving absorpiion 
haBds at wmmximbets of 1281 ± 1 and 985 tb I mx^ in- m Infrared 
absorption spectrum; 

<24-l> A crystalKne form accordiijg td <S> (Form 4) having an abs^ori^tioii 
band at a waveBiimfeer of 1281 £1 cnr^ in an infrared absorption speotr|im; 
<:24-2> A crystalline form according to <g> (Form J) ha ving an absorj^tion 
bai5d al a wa^<^mmber of 985 tfc 1 oni" iT^ an feftated absorption spactrufe; 
<S$> A pmoess fbr |)roparing a crystalliHo form of 4-'(3-'cMo4>^4- 
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qumolinsc^arbo^amiae meihanesaifbnata (Form A), oomprising a step of 
mining 4-(3-chiom-4-(cyclopropylamiBoca^^ 

meth<>xy-6-guinolme0ar^ a sal^ejit and mMhan^sullfenio acid to 

dissolye; 

<25-l> A process ac;€^0r<lmg to <25>^ wbemii tile solveM is methariol, 
e&anal or 2-pmpaTiO:l; 

<25> A proccjss for preparing a crystal line form of 4-(3-o|iMra~4- 
(c yc I Of r o p y i Mnmoe^stb oiiyI|ani i no|5 h eii oxy) - T'-nietlipx y- 6- 
<|^iii:i€>lms?carboixamid^ methaiiesalfoBatse? (Form A), comprismg a step of 
mixing 4-p-obloro-4-(oyciopropylaffiiaocarte^ 
metltdxy-6-quino!inecarbox.amide;, acetic acid and met'&&liesiiifonic- add. to 
dissolve; 

<26-l> A process according to <26>, fiirther eDm|>dsmg a step of adding a 
poor solvent to tlie mi:Kture; 

<26-2> A process according to <2&-i>, wlierein the poor solvent is 
n^etlianol or ethanoi; 

<27> A process for prsparmg a crystalline form of 4-(3-cfeloro-4- 
(cycloprapylaiBinocarboByl)amhmphen^ 

quinoiineearfeoxaiBide metlianesulfboate (Form B), comprismg a step of 
drying a crystallmo form of the acetic acid solvate of 4-;(3-cMoro-4- 

y c 1 oprop y I amino c a rb oiiy 1 ) ami Bop h ^^^^ 
quinoiineoarboxarnidc melMBesultbnate (Form J) to r^sniove acetic acid; 
<28> A process for preparing a crystalline form of •4-C>-chiom^4" 
(cyciopr0pylaminocarboayl)amiB^^ 

quiiiollnecarboxamTde Tnct&aaesul&Tiate (Form C)> eomprising a stop of 
heating a crystainne form of the dimethyl sulfoxide solvate of 4-(3-ehi0m" 
4*(cyciof?opyiamitrocarbonyl)a^ 
quinolinecarbox^uda methanol uitonaie; 

<Z9> A ptomm for preparing a orystallm^ form of 4-(3-efaforo-4- 
(cyQiopropylaixsifeocarb 

qdiiiDiiide^arboxaniids methanesulforisite (FSrm G), comprismg a step of 
rnixmg a crystallm^ form of thte acetic acid solvate of 4-{3-cfefoi^^''4- 



(oyclopropyl aminocarbiSBy^ 

qainallnecarfeoxamide metliaiiesuifonat^ (Form I) and a ssoivsnt; 

<29-l> A process aecordmg to <29>, wherein tfee splyent is methanol, 

etimnol or S-propanol: 

<S0> A procesi? Tot preparing a crystaiiine fbrm of 4-(3-el|f0ro-4- 
(oyel 0 prop ylami 11 ocarboK 

C|um0linecarbo2«amid€ mstliauesul&mte (Fomi C), comprismg n step of 
mixing 4-'(3-elil0r0-4-(cyclopropylamiriQ 

methoxy 6-qianoiine<^arb at^etie mid and imetfeanesiilfanic acid' to. 

<30-l> A process acoordmg to <30>, ftitther i^fomprismg a of addmg a 

poor solvent to the mixture; 

<30-2> A proeess acsorcliiig to <30-l>j wfeemn the poor solyemt k 2- 
propanol; 

<3r> A process for preparing a crystalline fenn of 4-(3-chioxo-4- 
(cy€lopropylaminocarboByl)aini 

ciainolinecarboxamide niethaiiesulfbnate (ForBi C), cpmprisiMg a step of 
humid^fymg a crystal line form of 4-(3-eliloro-4- 
(.cyclop:ropylamir:OCf4rfe.otiyl)ami 
C|umo1inecarbo^amide methane sulfonate (Form B); 

<32> A process for preparing a crystalline form of the liydrate of 4-(3- 
ehlora-4"(cycidpropylaminocarbo 

quinoiineearboxamide mctbanesulfbnate (Fonn F)> compriBing a ?>tep of 
mixing 4-(3-chloro-4-(Qyc:lopr0pylaminocarbon 
moihoxy-6'-quiBoline0arbdxami<^ acetic mid and meihaB^^sulfbme acid to 
dissolve; 

<32-1> A process accord ing to <32>, further comprising a step of addirig a 
poot solvent Id the mixture; 

<32-2> A process according to <32-1>, wheroiB the poor solvent iM othyl 
ac^tM0 isopropyl aoetate; 

<33> Api'oo^ss Ibrpr^sparmg a crystalli^ie form of the acetic acid solvate of 
4- (3-chl oto -4-(fe5^0lO|^ropyl atpiBoc ar boityi)amin^ -in atho t y-6 - 

qm00lmec#fe05?^mid;« msth^nostilfoimte (Form 1), comprisiBg a $tep of 
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mi^^ii^g 4-p-eBloro-4-CfeycIopr<);py! 

methoxy-d-quiooliuecarboxamide acetic acid and metlianosullonic acid to 
dissolve; 

<:33-l> Apro€<^ss accotdmg to <33>, farther comprismg a step of addmg a 
poor solvent to tli^^ mixture; 

<33-i> A process aecording to <33-l>, wherem tlie poor soivmi is I- 
propanoic I -butai^ol or tert-bBtanol; 

<34> A process for prepariBg a crystalline feriu of 4-C3-ch1oro-4- 
(cyclopropylaminocarfeosyOs^^^ 

qivimilmeearbbxiajfnid^ etlian^salfbnate (Form aj, comprising a step of 
mlxixig 4^(3"diloro-4-(cye1opropylamfn^^^^ 

metlioxy-6-quinoIinQcarbQxamide^ a. solvent and ethanesulfoxuo. acid to 
dissolve; 

<34-l> A process according to <34>, wherein th^? solvent is dimethyl 
sulfoxide; 

<35> A process for preparing a crystallmo fonxi of 4-(3-ch}mo-4- 
(cyclopropylamiiioearbonyl)amh 

quiiiolinecarboxamide cthanesiij&nate (Form comprising a step of 
mixing a crystalline form of 4-;(3-elil.0ro-4-' 

(cyofopropyiaminocarbonylla 

qidiiolinecarfeoxamide ethanosol&nats (Forin d) md a solveni; 

<35-1> A process aooording to < 27> . wherein the soiyerit is methanoL 

ethanol or 2-pxopaBOl; 

<36> A process for preparing a crystalline Ibrni of 4-(3-chl:orO"-4- 
{eyclopropylaminooaxl>oiiyl)iimin 

qaiBoHnecarboxamide ethaDesulfonMe (Form 0), comprising a step of 
mixing 4-(3-ohioro-4-(oyGlopropylamiiiocarb 

xnolhoxy-fi-quiiioiineoar^^ acetic: acid and etimnesulfonio a^id to 

dissolve; 

<3S-I> A process aceordiiig to <36>, ftiraier oomprising a step of adding a 
poor solvent and water |:o tlie ihiMxire; 

<$6-2> Aptmcm according to <35-I>, v/hermn tlie poor solvent is etlianal 
or 2-propanoi; 



<37> A piiannaxi^eiitical conipositiaTi, corn^risixig the crystalline foriii 
accprdii^g to any oiie of <1 > to <24-'2>; 

<3S> A prophylactic or theopeuile agent lor a disease fbt whicli 
angiogeBesk inhibition i$ eSbctive, c^mprislBg th<j (jryBtallia© form 
acccsrding to any ono of <1.> to <24''2>; 

<39?=^ Ail angioganasls mMbitor, comprismg the crystal line form mmtdmg 
to any dile of <1> to <24^2>; 

<40> An aBti -tumor agent, comprising the crystaJiine fer^n accaTtiirig to any 
on^ of <l> t^ <24-^2>; 

<41> An antHtiirnor agent aecordiiig to <40>^, wherein the tumor is a 
paBcreatic cancer, a gastric cancer, a colon cancei> a I?r0ast oaneer, a 
prostrate cancer, a Ij^ng Qancer, a renal cancer^ a braiii. tumor^ a blood cancer 

or an ovarian cancer; 

<42> A therapeutio agCBt lor angioma, comprising the crystalline form 
accorcling to any one of <1> to <24-2>; 

<43> A cancer metastasis inhibitor, comprising the crystalline &rm 
according to any one of <1> to <24-2>; 

<44> A therspeutic ageiit for retinal neovascularization, comprising tiic 

crystaliine Ix^rm according to any one of <1> to <z4-2>: 

<4S> A iherapentic agent for diabetic retinopathy, comprising the 

crystalline ferm according to any ooe of <!> to <24-2>; 

<46> A therapeuiic agent &r an inflammatory dlseasOj eomprisiHg the 

cryj^talline ferm according to any one of <1> to <24-2^>; 

<47> A tlierapeutic agent for an inflaiiiinatary disease according to <46>, 

wherein the inflansn^atory disease is deformant arthritis, rheumatoid 

arthritis, psonasis or delayed hyper^sensitivity reaction; 

<4S> A tliorap€u:£ic iigml ibr ^theroscjerosls, comprising the crystalline 

fbm) according to a^y one of <3> to <24-2>: 

<4S> A method for preventing or treating a disease for which iangiogenesis 
Inhibition is ef&ctive, comprising administering to a patient, a 
pharmacologically c^ffective dose of the crystalline fd^rm according to any 
one of <1> to <24-2>; 

<S0> Use of the crystalline itorp according to my om of < i> to <24-2> for 
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ifee manufacture of a propi^y|:^ctiG m therapeuttc ?^gent for a disease for 
vrhlcb angiogSinesis inhibits is effecliYej 

<5I> A c-Kil; kinase inhibitor, comprising the Grystalline fonB acco:rding to 
any one of <!> to <24^2>^ 
5 <S2> An anli-caac^r mgmt for treating a cancer expmssing excessive o-Kit 

kinase or a mutant p-Kit kinase, comprising the crystallisi:e form mmrdmg 
to one 0f <i> <24-2>; 

<53> An ami-cancer ageiit according to <52>, wherein tlie cancer 
expfres^mg excessive c-Kit kinase m a motsxit c-Kit jfeina^e is acut^? 
10 myelogenous leukemia, mast cell leukemia, a smail cell lung cancer. GIST, 

a testiciilar tuiiiof, m ovarian cancer, a breast cancer, a feraixi tumor, 

n^Mrobiastoma or a colon caTxcer; 

<S4> An aiiti-caticer agent according to <52>, whereih tke eancer 
expressing excessive c-Kit kinase or a oiuiant c-Kit kinase is acute: 
15 myelogenous leukemia, a sxnail cell Img cancer or GIST; 

<55> An ann-cancer agent accordiug to any one of <52> to <54>, wMch is 
applied to a patient for which a cancer expressing excessive c-Kit kinase or 
a mutant c-Kit kinase is identified; 

<56> A therapeutic agent for mastocytosis, allergy or asthraa, comprising 
20 the crystaUme form according to any one of <l > to <24"2>; 

<57> A inethod for treating a cancer, compTising administering to a patient 
sufferii:sg from a cancer expressing excessive c-Kit kinase or a mntant s-Kit 
kisiase, a pharmacologically e jlectiv^ dose of tke crystalline form according 
to any one of <1> to <24-2>; 
25 <S8> A metbod according to <57>^ wfaerein the cancer expressing excessive 

c-&it kinase or a mutant c-^Kit kinase is acute my clogenons leukemia, mast 
eel! I^s^ukemia, a small cell lung cancer, GIST, a testiealar tumor, mi mmim 
caaccr, ^ bi^ast eancerv a brain tumor, neurobiastoma or a colon eancer; 
<S3> A method according to <57>^ whereiii the cancer expre^siiig excessive 
30 e-ICit kinase or a rniutatnt e-^Kit kitmse acute BiyelogOBOUs leukemia, a 

small coli ii^ng eancer or <3IST; 

<60> A method for treating a caticet; comprising the steps of* 
extracllBg cancer cells from a patiem saffering from^ a caneen 
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eonllrming th^t tho catioef eel Is are expressing excessi ve c-l£it kinase or ^ 
mutant c-Eit kraase; asid 

administering to fee |>a:t3=e?it, a pli£itrmacologicaM^^ eflfecfi ve dos^ of tile c-Kii 
kitme Inliiblter ^iceofding to <51>; 

<S1> A m^^thod for treating mastocytosis, allergy, or asthma, comprising 

administering to a patient siifieriiig horn the dis^ase^ a pharmacologically 

effective dos© of the e -Kit kfease inhibitor to <5 l>; 

<62> A m^stbod for inhibitixig c-Kit kiaase aciiOTty, comprising applymg to 

a cell expressing exwssive c-Kit Icmase or a mutai^l; c-Kit kinase, s 

pItarffiacologicaUy ^ffecti^e: dose of tfie-OrKit.kmase miiifeitw accoi-ilmi. io 

<5i>; 

<63> Use of tl^e c-Kit kinase iiihibitor accordbg m <Sl> for tho 
manufacture of an anti-eaiicer agent for treating a cancer e^pressmg 
excessive c-Kit kinase or a muiant c-Kit kinase; 

<64> Use acvordiiig to <63>, wherein the cancer cxprci^sii^g excessive c-Kit 
kinase or a mutant c-Kil kinase is acute xTiyelogenoi^s lei^emia, mast ceil 
leukemia, a small cell Jung eancer, GIST, a lesticuiar tumor, an ovarian 
caBcer, a breast caT^cer, a braiii tumor, neuroblasioma or a eolon cancer: 
<65> Uae according to <G3>. wherein tfie cancer expressing excesslYe c-Kit 
kinase or a mutaot c-K.it kinase is acute rnyeiogenous leakemia, a small cell 
lung cancer or GIST; i^nd 

<6S> Use of the c-ICii kinase inhibitor according to <5i> for the 
manufacture of atherapeutie agent for mastocytosis, allergy or asthnm. 
Effect of tlie IiiYesitioil 

[0006] A erystalllnc form of the salt of 4-C3-chloro-4- 
(cyelopropyiamiTioearbonyOamiiiop 

quinolinsearboxamiae (hereiir^d^r^ referred to as ^^carboxamldr) or the 
solvate of tlie salt according to the present invention has excelknt 
charaetensties in terms of physical properties (p articular iy^ dissolntio^ rate) 
ai:^d phannacokinMic? (parti onlarly, bidavailabillty (B A|), and is e:^tremely 
Useful as an 4?]^giogcncisis inMbitor or c-Kxt kinase inhibitor; 
Brfef i)e^erli>tloB of the Urawiiigs 
[0007] 
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[Fig, I ] Fig. 1 is a graph iUusltatiiig the relatiok betWeeB time mid 
Mood cppceEtrMion phmmmokimtic study when a crystal lii^c &nii of 
the Irs^ fbmi. of ih^ earb<>xami£ie, a crystal ine lbrrxx of th^ hydmbromMe df 
the earboxsmide, and a crystaltiiie form of the methaiigjsulfbnate of the 
carboxamide (Form A) wer© administered to beagle dogs. 

[Fig. 2j Fig, 2 is a figure iliusirating a powder X-ray dif&Ection 
p^iitern for a crystalline form of th^ fee form of the ^arboxamida obtained 
in Prepatatloii Example 1 - 

[Fig. 3] Fig. 3 is a figure illustratrng a powder X-ray diffi-a^^tiOB 
pattern fcr a crystalline form df the bydrocliloride of tbe carboxamidc 
obtamed in E xample 1 . 

[Fig, 4] Fig. 4 is a figure illustrating a powder K-ray diffraction 
pattern for a crystalline form of the liydrobromide of the carboxamlde 
obtained in Example 2. 

[Fig> 5] Fig. 5 is a figure illustrating a powder X-ray diffcaetion 
pattern of a crystallina form of the p-toluenesulfanate of the carboxamide 
obtaiBed in Examples. 

[Fig. 6] Fig. 6 is a figure iilustratk^g a powder X-ray diflxactioii 
pattern for a erystalline ikjtm of thg siilfate of the carboxamide obtained in 
Example 4, 

[Fig. 7] Fig> 7 is a figure illustrating a powds^r X-ray diffraction 
pattern for a crystaitine form of the methans^suifonate of tlie carboxamide 
(Form A) obtained in Example 5. 

[Fig. 8J Fig. 8 is a figure iilustratiBg a powder X-ray dif&action 
pattern for a crystalline form of the methanesulfonate of fee earboxamide 
(B) obtained in Example 6. 

[Fig. 9} Fig. 9 is a figure illustratTng a powder X ray diffraction 
pattertt i>r a cryslaMine form of tie methaiiesulfbnate of the carboxamide 
(Form C) obtained in Exampte 7, 

[Fig* 101 Fig> 10 is a figure ill ustratitig a powder X-^ray diffraction 
paltem fer a crystalline form of the hydrate of the methanestilldnate of the 
cafhoxsmide (Fortn F) dbt^itied in Example % 

[Fig, 11] Fig, II is a figure illustratifig a powdor X-ray dif&action 



pat torn Ibr a crystalline form of the acetic aotd solvate for th<5 
metkatiiesul&naie of the oarboxamide (Fonti I) obtaiiied in Example 10. 

[Fig. 12] Fig. 12 is a figufe llhistrating a powder X-ray diffractloB 
pattern for a erj^stalHiie form of the etliapesal&nate of the cairboxainide 
S (Form a) ot>ta,med ii5 Exampk 1 1 . 

[Fig, 13] Fig, 13 is a figure ilIustra;tiHg a powder X-r^sy ditlraetion 
pattens fbr a crystalling form of i\w etbaBe^sulfbriate of the ca?:!>oXai^ii# 
(Form ^) dbtaitied in Bxampk j 2. 

[Fig, 14] Fig. 14 is a figiirc illustmiTig a ^^C Solid State NMR 
10 spectrism ffcr ii crystalMiie form of the methanesxilfbnate of tliQ carfeaxaiBid^s 

(Form A) obtained in Example 5* 

[Fig. 15] Fig. 15 is a figure illustrating: a ^^C SoHd State NMR 
spectrum for a crystalline form of the niethanesiilfbnate of the earbpxamide 
(Form 0) oblaiBed in Example 7, 
15 [Fig. 16] Fig. 16 i$ a figure illustrating a^i infrared absorption 

spectnmi for a crystairirie form of tlie methaaesultbi^ate of tha carboxamide 
(Form A) obtaiued in Example 5. 

[Fig. 17] Fig, 17 is a figure inustrating m\ infrared absorption 
spectrum for a crystaUino forni of the methanesui&Bate of the carboxamide 
20 (Form B) obtained in Example 6. 

[Fig. IS] Fig, IS is a figure illustrating m infrared absorption 
spectrum for a crystaiiiBe fbrm of the metfaaaesulfonat^; of the carboxamide 
(Form C) obtained in Example 7, 

[Fig. 13] Fig. 19 is a figure {llustrating axi intrared absor|:)tion 
25 sp^20ttsim for a crystalline form of the aceiio acid sDlvate of the 

metkanesolfoTrate of the parboxa obtamed Ib Example 10. 

[Fig, 20] :Fig, 20 is a figure illastrating an infrared iibsorption 
^&mum for a erysiaHine fern of the ethanesulibnate of the carboxamide 
(PotBi tf) obtained in Bxampje 11, 
30 fFig, 2i] Fig> 21 is a figure illustrating an infrared ^bsorptiori. 

speeirum for a crystalline form of the ethanesulfbnaie of the carboxamide 

(Form =^ obtained iu Example 12. 

Best M0cle for Carrying Oat t&e inventidis 
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|O00S] Hereunder, the pr^^seiit inveiitiou is described in detaiL 

[O0Q9j As examples of the salts of 4-(3-Gli.lora-4- 

quiBaliiT^e:arb<))?amide (hereund£?r^ referred to as '■c^rbpxafBtcie") according 
to the present m¥eniion, iiictiiap^suifoiiate, etliane^ulfonate, p- 
tolu^^nesullanates hydrocModde, hydrobromide, sulfate^ tarteate md 
phosphuw mj^y be mentioned. 

[0010] Tlie salt of the carfeoxamide according ta the pmseiit inveiitipn can 
be prepared by ordinary metliods (for example, by mixing the ^arboxmriide 
and the cdrresponding acid at a. sdtab'te raiid in the presence or a:l>senC:S of 

a so I ven t) . 

[001 1 J In this connectioB, in addition to the inmhod described in WO 
02/32872, the carboxamide can also be prepared fey the method desedbed in 
Preparation Examples 1 to 3 below. 

[O0J 2] As examples of the solvate of the salt of the carboxamide according 
to tire present inventioB, a hydrate, a dimethyl sulibxide solvssite, an ^cetie 
acid solvate, and an /^^ W-dimethy Ifb solvate may be mentioned. 

[0013] geBoral, since an error wlibin a range of^ 0.2'' can occs^r lor a 
difiractioB nngk (2^) m powder X-ray diffraction, it is necessary that the 
above diffractioT^ angle vnlnos are understood to also include numerical 
valnes witMn a range of ± 0,2^ thereof. Thm^fom, the present invention 
encompasses crystals for wMc.b the diffraction angle matches within an 
error range of ± 0.2"^ in powder X-ray diffraction, as well as crystals |dr 
which the diffraction angle is compietely matqliing- in powder X-ray 
diffeaction. 

[0814| In the present specification, the phrase "having difiraeiion peaks at 
diflraotion angles (20 ± 0.2^) of 9.65^ and 18 J7^" means "having; 
dillxaetiori peafeij at diffiaetion angles (2&} of 9.45^ to 9.85^ and li;17^ to 
IS.57''-% the phrase "teving diSra^tion peaks at diffraction angles ^ 
ChS"") S;72* and 13,84''*- means ^*having dif&actioTn peaks at diffraction 
angles (2#) of 5.52^ to 5.92^ and 13.64^ to 14>04^^. the phrase ^l^aving 
diffraction feaks at diffraction angles (20 :k 0.2^) of 14.20^ and i7>59"" 
means ''having dif&aetioB peaks at dilMction angles of 14M^ to 
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14.40^ md 1739'' to llf79^\ th0 phrase ''having dife<^libn peaks at 
diffi-setion angles (2§ ± 0,2^) of 8.02^ and 18.14^^^ means ^l^aviiig 
d^flraction pea.ks M diffeaction angles (2^) of 7.82^ to 8.22^ 17.94^ to 
1834"^'% thq phrsise *'liaving diffi-action peaks M dilfr^^tion angles (2$ ± 
5 d.-S"") of 936^ and 12.40^" means "baving diffraction peaks at diffraction 

angles (20) of 9.16^ to 9,5r mid 12.20'' to 12.60'^", the pferase ''hmmg 
mmmtion peaJcs at diffraction angles (2^ 0.r) of 15.7CF and 17 J8^^^ 
mean§ '-feaviHg diOraction peaks at dlffiraction angks (2?) of 15.50'' to 
ISJO"" and 16,98'' to 17 JS^--, and the phrase ''having diOraciian peaks at 

10 dif&ac^on angles {2^ ^= 0.2"^) of 6.48*' and 9.58^" means ''liaviBg diffi-action 

peaks at dsffiactidn ai^gias (2^) of 6.28^ to 6.68^ aad 9.38^ to 9,7S^^^ 
[001 5] In tlie present specification, the phrase "having a peak at a cfeemieal 
sliift of about 162.4 ppm -V means ''liaving a peak stibstamially egnlYaient to 
1J2.4 ppin whcii a ^^C Solid State Nuelear Magnetic Resonanee speettuffl 

15 (hereinal^er abbreviated as ^a '^G Solid State NMR spectrunf ) is measured 

niider normal conditions'^ tbe phrase "having a peak at a chemical slixfi of 
about IZSA} ppnr' means "having a peak substantially ei|uivaknt to 128.0 
ppm when a ''C Solid State NMR speetrnrn is measured nnder normal 
oanditioiis'^ the phrase -'having a peak at a cliemical shift of about 102.3 

20 PP^'' means "haviog a peak siibstantiaily ec|uivalent to 102,3 pprn when a 

'^G Solid State NMR spectrum is measured under iiormal conditi0ns'% and 
the phrase '^having a peak at a chemicai shift of about 9.9 pprn'' means 
'^having a peak substantially eqniyalent to 9,9 ppm when a '^C Solid Statq 
NMR spectrum is measured nnder normal conditions". 

25 foot 6] Ib the present speeificatiGn, the phrase "havinf a peak at a cliendeal 

sMH of about 160.2 ppm'' means ''having a: peak substantially equivalent to 
1 60.2 ppm when a ^ Solid State NMR spectrum is measured mider normal 
conditiotis". Ibe phtase having a peak at a eliemieal shift of about 126.6 
ppm" meah$ "liaviiig a peak sufcstanti^iMy equivalent to 126.6 pptn when s 

30 ^"^C Solid State NM;R spectrum is tneasured u:iitder normal c^nditioBs'', the 

phr^^e "having a peak at a chemical shift of aboni ldS.6 ppm" means 
'*:haviii^g a peak subsiatitiany equivaieht lo 105,6 ppixi wfeeii a ^'^C Solid 
State NMR spectrum is tneasMred under normal eondiiioits^j and the phrase 
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^'having a jseak at a cliemieal shift of abotit 7.8 ppm*' means *'ba^iBg a peafc 
subMantially equivalent to 7,B ppiii wlmn a ^^C Solid State NMR spoctmm 
m m^mme^ under normal conciitions", 

[00 1 7] In Ihe present speei:peatioii, the phrase ^-having aii absorption band 
at a wavenumber of 1161 1 cm'"^" means "having an absorptioii band at a, 
wavei^UTubor of 1160 cm' to 1162 c^xC\ the plirase **having an ahsorptmn 
baiid at a waYei^umber of 1044 * 1 cni^**' means '-haYmg an absofption band 
at a wavennmber of 1043 cni^ to 1045 cm '^\ 

[0918] In the pre^sent speolBcation, th phrase *^having an absorption band 
at a wavenumber of 1068 1 om'^" means ^'having an absorption band at a 
wavenumber of 1067 cni^^ to 1069 cm''\ the phrase %avmg an absorption 

band at a wavenumber of 918 ± 1 cm ''- means ''havrng an absorption band 
at a wavenumber of 917 cm'^ to 919 cm^^'\ 

[QOlf] In the preserit speeifieation, the phrase '^having tin absorption band 
at a wavmamber of 1324 xi: 1 cm^'' means "having an absorption bsnd at a 
wawiiumber of 1323 cm" ^ to 13 25 the phrase 'liaving an absorption 

band at a wavenumber of 579 1 cra ^ '' means 'liaving an absorption band 
ai a wavmumber of 578 cm"' to 5S0 cm'^' '\ 

[0020] In. the present ^peeiiication, the. phrase •'having an absorption band 
at a wavenumber of 1750 ±: 1 cm'" means "having an absorption band at a 
wavenumber of 1749 cm"'^ to 1751 cm'^'*, the phrase ^'having an absorption 
band at a wavenumb^sr of 1224 ± 1 mi^ '' means "haYing an absorption band 
at a waveBumber of 1223 cm^^ to 1225 om '''\ 

[0021] In the present specs fieaiion, the phrase ''having an absorption band 
at a wavenumber of 1320 ± 1 em^' *' means "having an Efesorption band at a 
wavenumber of 1319 cm^ to 1321 cm^^ *\ the phrase "having an absorption 
band at a wayeniimber of 997 ± 1 cni means "havmg an ah sorption band 
at a wavenu^iiber of 996 cm"'" to 998 em 

[0022] the present specification, the phrase **having an absorption band 
at a waveniiniber of 1281 ^1 cm^^*' means ''having an absorption band at a 
wavonombst of cm^ to 1282 ctn^^**, the phrase ''having an absorption 
band at a wavenumber of 9S5 1 cm^ " m^mis -^having an ahsorption band 
al: a wavenumber of 9B4 cm' to 986 cni 
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[0023] [General Frocess lbr Preparation] 

A process for prepurmg ^ crystaliixie form of ihp sait$ of 
carbexaH^fde or the solvate o f the salts according to the^ pres^hl my^iition. k 
^leserihed in d em I hereunder 

A orystallme form of the hydrochloride? or hydrobramide can be 
prepared by mi^iiiig the carhoxamide and a solvent to dissolve, ai:^d 
followed by addiBg tli^reto hydraehioric acid xjr hydrobromie acM, 
iO More speeificaliy, for example, after mixing lire carbox amide and a 

solvent and heatiirg tBe mixture to dissolve the carfeexamide* hydro^^yorio 
acid Of liydrobromic acid is added thereto and the mixmre is th€in cooled 
slowly to. room lempef ature to give a crystalline form of the hydrochloride 
or hydrobromide. 

I S As a solymt, an alcohol such as methanol, ethaiiol, 1 -pmpano? or 2- 

propaBol can be used, and preferably ethane! is used. Where iiecessary, 
the alcohol may be used after adding water thereio. 

Althoagh the amount of solvent is not parlieulaTly limited^ 
preferably the amoinu used is 10- to 30-fold relative to the substrate 
20 amount, and more preferably lO-fold. 

The amount of hydrochlorie acid or hydrobromlo acid used can fee 
L0 to 15 equivalents- relative- to the substrate amount, and an equivalent of 
I J is preferahie. 

While a heating, temperature is not particularly limited, preferably 
25 the heaiiBg temperature is hetwees? 60 "^G and refi;nx temperature^ and more 

prefer ably refl ux temp erature . 

Slow cooliag from the heating temperature to room temperature can 
he performed a period between 10 min and 24 hours. 
|0025j 2. Froeess for preparing a crystai lin:e for m of the p-tolu enesnlfbnate 
30 or sulfate 

A crVs^tallitie form of the sulfate 01 p-ioluene:si:dfbnate eai^ he 
prepated by mixing the carboxamide, a sol\^ent and sulfhiie acid or 
tolneBCBnlfonic acid io dissolve tbe caxboxamide* 
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Mor0 speclficaliyj fbt e^cample^ a crystallme form at the 
tom<^iiesulfo?xate or 5^ii!fate can jbe prepared by iBixing the carboxaiBide, a 
solvent and p-loluenesulioiiic acid or siilfuric aoi4> teadng th« mixture to 
dissolve tlie carboxamicle, ajid ihm slowly cooling the mixtere to rooit? 
5 tepiperatuTs. 

A§ a solvent, for cxB^mpl% dtnmihyl mlfbmde. iV^A^ 
dimctbyl form amide, iV^iSf-diTneihyia^^taiT^ mn be usedj and dimethyl 

Altliough the amount of solvent is not particularly limited, 
1 0 preferably the amouiit used Is 10- to 30-fbid relative to the sabstrHte 

aiaount, and more preferably 20-lbia. 

The amount of p-tolaenesulfDnic acid or sulfuric- acid used cars be 
1.0 to i >S equivalents relative to the substrate amount, and an equivalent of 
1 ,2 is preferable. 

15 Wliile a heating teinp^i^rature is not particularly limited, the h^atii^g 

temperature is preferably between 60 ""C and reflux temperature, more 
preferably between 70 and 100 ^C, and further preferably 80 ^C. 

Slow eooliiig from tbe heating temperature to room temperature can 
be performed in a period between 19 mm and 24 bours. 

20 [00261 3,.famMlibrj^^^ 

(Form Ai 

(Preparation method 1) 

A crystaUine form of tb^ merhanesul&nate (Form A) ^an b€ 
prepared by mixing the cartjaxamide, a aolveBt aad Tnelhai^esullbnic acid to 
25 dissolve the carboxamide. 

More specifically, a crystalHoe fbrm of the metbanesulfbnate (Form 
A) ca;n be prepared, for example, by mixing the earboxamidej, a solvent and 
methanesulfonic acid, and beating the misctHre to dissolve the carfeoxaraide, 
and tb^n slowly cooling th^^ mixture to rooBi temperature. 
30 As a solvent, for ex^nipie, metlianol, ethanoL S-propaiTol can be 

Used, and niMbanol is preferable, 

Althougli the amount of solvent is not particularly limited, 
preferably the ati^di^iit usod Is 10- to r^slative to tite subatrate 
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anibuBl, t^ore preferably 20-f<>ld. 

Tfe^ ^mooiit of metlianesiilfoiiic acid used cari be I J) to 1.5 
equivalents relative to th^ substrate amount, and m ^quiYslent of L2 is 
preferable. 

While a heatmg temperature not particularly Umited, the heatmg 
temperature is pj^fembly between 60 and reflux temperature, and more 
preffarsifely between 70 aod 80 ^C. 

Slow cooliBg from a beatiiig temperature to room tem|>emt5ire oap 
fee p^rlbrnied in a period between 1 arsd 24 hoiiirSj and prefbraMy ii^ a period 
betweer! 3 and 12 liour$v 
(Prepisration r^ethod 2) 

A. crysialline form of the metfianesnlfonate (Form A) can be 
prepared by mlxir^g the carboxamide^ acetic acid arid meihaaesultbnio acid 
tp dissolve the carboxamide. 

More speciiically, a crystalline form of the methancsulfbnate (Farm 
A) can be prepared, for sxample, by niixmg the carboxaiiiide, acetic acid 
and memanesulfbBic acid, heating the mixture to dis^$olve the carboxamlde, 
adding a poor solvent and siowly cooling the mi^urc to room temperature. 
Preferably, s^ed crystals of a erysialinie form af the methanesulfoiiate 
(Form A) are added when the poor solvent is added. 

Aithoagh the anioaiit of acetic acid is oat particaJariy iimitcd, 
preferably the amoum used is 5- to 20-&ld relative to the substrate amount, 
tod m.ore:|>referably 

The anioiu^t of methaiiesulfomc acid used cm be LO to 2 J 
equivaioiits teiative to the substrate amount, arid an equivalent of L4 to 2,2 
is preferable. 

As a poor solvent^ for exarupie, methanol and ethauoi can be used, 
and ethaaol is pretbrreci. 

AlthdUgh ihe amoiint of poor soIveBt is not particularly limited, 
preferably the amoun* used is 10- to 3 0-foM relative to sisb^trate amount, 
and mor^ preferably 20-fbM, Further^ the poor solv^iit ckn be added at 
one time or can be addM dividedly 2 to 4 timcs^ and preferably the poor 
solvent is divided and added 2 times. In this case, the ratio for the amount 



19 



FP(>44)339^00 



of solve^U added iho first Umo and thp amount of solyent added the second 
tims is from 1:1 to 3:1, mui preferably 3:2, 

Although a heating temperature is liot particularly lirnit^d^ 
praforably tho tejnpt^irature i$ between 50 "^C md reflux tcmparatum, and 
more preferably 50 ^C. 

Slow cooling from a heating temperature to room temperature caii 
be performed in a period between 10 mm and 6 boars, and preferably in a 
period between 1 an d 2 honrs, 

[0927] 4. Froooss fo r preparing a cry stalline form of the meth anesulfonaie 

A erystalline form of the melhanesulfbnate (Form B) can be 
prepar<?d by •drying, a crystalline form of the acetic acid solvate of th€ 
niethaTiesiilfaiiaie (Form I) by a method such as drying under aeratioir to 
remave aceiic acid. 

[00281 5, Process |brMmmMA.gmMj fornLoQfaejii^^ 
tEcimCi 

(Preparation method 1) 

A crystalline form of the methaaesuifonate (Forni C) can be 
prepared by heating a crysialline form of the dimethyl salfoxMe solvate of 
the meihanesulfDnate ai^d slowly cooling to room temperature. 

Thla preparatioB method ca^i be earned out in the presence or 
absei^ce of a solvent 

When Bsing a solvent^ examples of a solvent that can be used 
include ethyl acetate, iso.pTOpVl acetate and ii-buty.l acetate, and n-butyl 
•acetate Is preforable. 

Although a heating temperature, is not particniarly iiinited, 
prefetably tlie temperature is between 70 and reflux temperature, and 
more prefeably f eflnx temperature, 
(Preparation method 3) 

A; erystalline form of the n:iethanesulfonate (Porm G) caxi be 
prepared by mi^ciBg a crystallnte fotni of the acetic acid solvate of the 
meihaBcsalfonate (Forth I) and a solvent, and stirring the mixture. 

As a soivent, for example, an aioohaf such as methatml, ethanol, or 
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2-propaBo1 can be used, md Mhanol is prcfsrable, 

AUhoiigh a stkriag teiBperature is not particularly llmitsd, 
preferably th€ t^mpe^rattire is between 20 md 60 ^G, ahd more preferably 
40 

(Fr€paratioii method 3) 

A crystalliiie fomt of the mmhmcmifonBip (Form C) ca^ he 
prepared by mixing the carboxamide, acetic acid and metlianesBlibmc acid 
to dissolve the earboxEmi^Se^; 

Mors specifically, a crystalllB^ibrm of the m^thanesulfoiiate (Form 
G) ^an be prepared, fbr example, by mixing the carboxamide, acetic acid 
and methaiiesiiifonic acid, head tlie mi^tum to dissolve the carboxamide, 
and then adding 2-propaiio1 as a poor solv^?M and slQwly cooling the 
solution to around 1 5 ""G. Preferably, seed crystals of a crystalline form of 
the m^thanesiil&nale (Fortn C) arc added when the poor soivent is added, 
and isopropyl acomte is fiirther added to accelerate precipitation. 

Although the anrouiit of acetic acid is not particularly Omiied, 
preferably the amount used is 5- to 10-fdld relaiive to the snhstrate amount, 
and more preferably 7- to 

The amount of methanesnl.fonic acid used can. be an ec|uiya!enf of 
L0 to 1.5 relatiYe to the substrate amount, and an equivalem of 1.2 is 
pr^icrablo, 

Althongb the amount of poor solvcni is not particularly limited, 
preferably the amount used is 2- to lO^^fold relative to the substrate amount, 
ai;^d more preferably 4- to 5 -fold. 

When adding isopropyl acetate^ although the arnoimt thereof is not 
parlicularly limited, a preferable amount is 2- to lO-foJd relative to the 
Hubgtrate amount^ and more preferably 5-fbM. 

Althoiigh a heating tempcrattire is r^ot particitiarly limited, a 
prcfbfi^le temperature is 40 "^G- 

Slow eoolirig froin a toeatii:% temperature to around IS can 
performed m a period between 10 mm and 6 hours, aad preferably ih a 
period feetx^een 1 atid 2 honrs> 
(Preparaiion r^iothod 4) 
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A eryst^lline form of tlm meihaiiesiiifbnate (Form C) can be 
prepared by mixing tim carfooxamide, ac^^^ arid m^Jthanesulfbal^ acid 

to dissolve the carboxamide. 

More spedScallj^ a crystalline fbrin of the melhan^sulfonate (ForB> 
C) can ho prepared, for example^^ by mixing the carboxamide, acetic acid 
anci methanesiiifonic acid, dissGlving the aarboxamlde M mom tcminvMiim 
(ox arouBcl 30 "^Q- adding 2-propanol as a poor solvent, bIowIv cooling th^ 
mixture to around 15 ^C, liltermg off precipitated crystals, and mixing and 
atirring th^ crystals and a solvent. Frcfersftjl^f, seed crystals oi a 
crystaliine fonil of tbs? methaBesuifbnate (Fomi C) are added when the poor 
solvenlis addad: 

Althai^gh the amount of acetic acid is not psrticularly limited, 
preferably tha aniount used is 5- to 20- fold relative to the substrate amouiit, 
aM more preferably 1 0-ibId 

The amount of methan^suifbnic acid used can an eqidyale^t of 
1 .0 to 2.5 reiative to the sobstratc amount, and an equivalent of 1 to 2.2 is 
preferable. 

Although the amouiit of poor solvent is not particularly umited, 
preferably the amount used m 10- to 30-fbld relative to the substrate 
amount, and more preferably 20- fold. 

Slow pooling irom room temperature (or around 30 "^C) to around 
15 "^C can be perfQrmed in a period between 10 mm and 4 haurs^ and 
prefeably iri a period between 30 min and 2 hoars. 

As a solvent to be mixed with the crystals which are filtered off; for 
example, an alcohol such as methanol, ethano I or 2-prqpa:npl can be used, 
and elhat^ol is preferred, 
(Preparation method 5 } 

A crystalline farm of the methanesulibnate (Form C) can he 
prepared by humidifying a cry^tailiBO form of the methanesulibBate p^on^ 

[0029] 6^, Procegs for preparing a ervstalliBC fbm^ the dimethyl sullbxide 
so lvate of the methanesulfor^^t(^ 

A orystaliiBe fbnn of the dimethyl siilfo^cide solvate of the 



mMha^€Sulfo^lat can be ptepared by mixmg the ^arboxainide, ilimethyl 
sulfoxide and methanesiilibriic acsC heating me tniicture to dissolve tlie 
carbo^^amide, sidd^ng a poor solvent, and slowly eooUBg the mixture to 
around IS ^C, Prc^ferably, seed crystals of a crystsiIHne tern of tfee 
methaBc^uI&nate (Fotpi A) are added when the poor solvent is added, 

Altliough the atiiount of the dimethyl sulfox is not particukrly 
limited, preffembly the amouiri used is 5- to 20-fbld refetiye to the substrate 
amount, and more preferably S- to lO-Md. 

Tim aiuount of methaBe$nifo^ add used can be m equivdeat of 
LO to 4,0 rehitive to the suhMrate amountvatid an equivalent of i >2 to 3.5 is 
preferable. 

As a poor solvent, for example, ethyl acetate, isopropyi acetate, I- 
propanoic 2-propaiiol can be used, and pre far ably ethyl iieetHie or 2- 
pmpaB-ol i s used. 

Although the amQunt of poor solvent is not partieulady limited, 
preferabiy the amoimt used i?^ 10- to 30-fold relati^^e to the substrate 
amoaiit, and n^ore prelerably 20-fbld. Fnrther, the poor solvent can be 
added at one time or can be added dividedly 2 to 4 times, and preferably tha 
poor solvent is divided and added 2 times; In. this case, the ratio for the 
amoont of solvent added the first time and the amount of $o|vent j^dded the 
second time is froni 1:1 to 1:5, and preferably 1:4. 

Although a heating teniperature is not particulariy limited, 
prefi^Tably the temperature is between 50 and lOQ "^C, and more preferably 
betweeo 60 and 80 ^C. 

Slow eooiing from a heating temperature to aronod 15 "^C ean be 
parfbrmed in a period between 10 mm and 6 hoiirs^ and preferahiy in a 
period between 1 and 2 hoursv 

[G03O] 7. Proc ess for preparing a cry^taUine of vh e hydrate of the 
methanesitlfbnate (F orrn F) 

A erystallipe Ibrni of the hydrate of the rnethanesnlfbnate (Form F) 
cm he prepared by nnxing the eaxboxamide, aeetie acid and 
metlanesnifoMe acid and to dissolve tlie carboxamida. 

More specifically, a crystalline form of the hycirate of the 



metlianeaulfoiiatc (Form F) can fee prepared, fb^ example, by mixing the 
carboxamid^. acetic acid and mctljanesiiifbnic acid, heating the mixtare to 
dissolve the carboxamide, adding a poof splventy md then slowly coolmg 
tile mixture to room temperature* Prefe^bl)^ seed crystals of a ^ryst^Mine 
of the m^thaiiesulfoB^te (Form. A) are added when the poor solvent is added. 

A!th0isgh the amqnnt of aeetic apid is not partkularly limited, 
preferably th^ amount used i$ 5- to 20-fi)M relative to the substrale amount, 
and more preferably i 0-fold, 

The amount of methanesnllbnic acid used ears be mx equivalent of 
2.0 relative to the substrate amount, and an squivaf ent of 13 to 1.6 h 
preferable. 

As a poor solvent, for cxaniple, ethyi acetate, isopropyl aoetate eaii 
be used, and ethyl acetate Is preferable, 

Aithough the amount of poor solvent is not particularly limited, 
prelerably the an^ount used is 10- to 3()-.fo!.d relative to the substrate 
amount, and more preferably 20-&ld. Further, the poor solvsni can be 
added at one time or can be added dividedly 2 to 4 times, and preferably the 
poor solvent is divided and added 2 times. In this case, the ratio for the 
amount of solvent added the first time and the amount of solvent added the 
second time is from 1:1 to 1 :5, and a ratio of 1:3 is preferable. 

Aithough a heating temperature is uot particularly limited, 
preferably the temperature is between 40 and 6Q ^G, and more preferably 
50 

Slow cooling from, a heating temperature^ to room temperature can 
be perfbrmed In a period between 1 0 min and 6 hours, and preferably in a 
period between 2 and 4 honrs^ 

[0031] Process I br preparina a crYSta lline ferm of the ac etic aeid solvate 
of the m etbanesu lfbuate (Form I) 

A erystalMne form of the acetic acid solvate of the 
metbanesulfbnate (Form 1) ean be prepared by mincing the earboxamide, 
acetic acid apd meibanesulfbBic acid to dissolve the earboxamide. 

More specifically, a crystalline form of the aeetie add solvate of 
the metbanesulfonate (Form I) can be prepared, for e^cample, by mixing the 
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carbox^rnidCs acetic acid m.d niethati^suifbmc acid> heating &i? mixture to 
dissolve the carboxamidCj adding a poor soiveiitv and sfewly cooling the 
Hiixture to room tomperiiture. Prs^ferably^ iseed crystals of a crystalliBe 
form of the methanesulfo (Form C) are added when the poor solvent is 
S added, and isopropy I acetate is iiirther added to aceeierate precipitatieii> 

Although the amount oT ac^tip acid is adt particularly Hmite4 
preferably the aiM>unt i?sed is 5- to lO-fOld relative to the siibsirate amount, 
atid more pr^ij^el'afeiy 7- to S^Md, 

The amoimt of methanesiilfomc acid used can be m e<|pivalent ?>f 
16 l.ft to U relative to tte suhstrate araount. and an equivaieM of 1.2 is 

As a poor solvent,, for exatnple, i-propanQl, 1-hatanol, tert-butanol 
can be Hsed. and 1 "propaool is preferred. 

Although the amount of poor solvent is not particuiarly limited, a 
15 prefarable amount is 5- to 20-fold T4?lative to the substrate amount, a^id 

more preferably 8- to 10-fold. Further, the poor solvent can be added at 
one time or can be added dividedly 2 to 4 times, and preferably the poor 
solvent is divided and added 2 times. In this ease, the ratio for the amount 
of solvent added the Brst time and the Emount of solvent added the second 
20 time is from 1: 1 to 1:5, and a ratio of 1:3,5 is preferahle. 

When adding i sop ropy! acetate, although the amount thereof is not 
pariicnlarly limited, a preferable amount is 2- to lO-fbld relative to the 
substrate aiBonnt, and rnore preferably 5-fold, 

Although a heatiBg temperature is noi particalariy limited, a 
25 preferable temperature is 40 "^C, 

Slow cooling from a heating temperatuie to room temperature can 
be performed in a period b^^tween 10 mm and 6 hours^ and preferably in ^ 
period between ! and 2 hours. 

[Q032] 9^J^ocess for preparing a crystalline form of the etha nesiiitbnaie 

A. crystalline form of the ethanesulfonate (Form d) can be prepared 
by mixing ihe carboxamide, a solveiit and etbanesulfonic acid to dissolve 
the earfeoxamide. 
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More specifically, a «:rysiaiHne form of the etjianesulfbiiaSa (Form 
£4 cm be prepared, for example, by mixing the catboxamids, a solyent mxd 
ethanesolfonie mM. lieating the mixture to disiaolva the earbD?^amide, 
a4dmg a poor solveM, and then cooling this ^alutioB to room tempc^rature. 
5 As a solyent, & dimethyl sulfoxide can be ii^ed. 

Alihmigh the amount of solveiit is tiot particularly iimiied, a 
preferable amount is 5- to 2;0-fbld telative to th^ substrate asiioui^t, aria 
iBore pteferably lO-fbld, 

The amount of etlijaBesulfamc acid; used cmi be an eqiiwaleiit of 1.0 
10 to 1.5 relative to £he substrate amount^ and an eqiuvalept of 1.2 is 

prei^rable. 

As a poor solvent, for example, ethyl acetate can be used. 

Although ihe amount of pooi solvent is not particularly limited, 
preferably the amount used is 5- l^o 20-fold relative to the sob strata amount, 
1 5 a?id more pre ferably 1 C)-fbid. 

Although a heating temperature is not particuiarly Incited, a 
preferable teniperature is between 50 and 79 "^G^ and more preferably is 
60 ^C> 

Cooling ftom a heating ti^mperature io room temperainre can be 
20 performed in a perioa between 5 Bim and 2 hours, and pretferably in a 

period between 5 min and L5 hours. 

[0033] 10. PrQoes$ for preparing a crvMalline form of the etbanesigfonate 
(Form g} 

(Prc^paration method 1) 
2S A crystalJirie ferm of the ethanesulfbnate (Form 0) oan be prepared 

by adding a solvertt ar^d water to a crystallitie form, of the ethanssulfbnate 

(Form a) and stirrmg tlw mixture at room temperature. 

As a solvent, for example, methanol, ethanol^ and 2-'propano! can 

fee used, and ethanol is preferable. 
30 Although the amount of soiveut is not particularly limited, 

preferably the amount used is 5- to 20-fbId reiatiye to the substrate amount, 

and more preferably 1 0-fold. 

Althongh the arnount of water m not particularly limited, a 
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preferable amoimi is 1/iO to 1/2 of the ethaiiol aiidiouiit,^ a more preferably 
1/6 of tlie etiianoi a:mopnt> 
(Freparation metho4 2) 

A crystalline form of the etham^^ulfopate (Form 0) can h& pr^pm^d 
by mixing the oarboxamide, acetic acid and eihanesiilfon acid to dissalve 
the carbo^amide. 

MoTc speciiicaiiy, a erystalHne form of the ethaneaalfonate (Fonii 
cait be prepared, for example, by mixing Ihe carboxaiHide, acetic afcid 
^ind eillsnesulfoiife aoM, heating the mixture to dissolve the parfeoxamide, 
Mdiog a poor solvent md water, and cooling l;his solution to 0 ^G. 
Preferably, seed crystals of a orystalHne form of the eth?yiesulfi>iiaie (Form 
0} are added when the poor sol vent is added. 

Although the amount of acetie acid is Bot particularly limiied, 
prefeTafely the aniDunt used m 2.5- to lO-fbld relative to the siibstrate 
amount, and more prefeTably 5-fbld. 

Tke aniouni of etIianesBlfbnic acid used can be an equivalent of 1 .0 
to 1,5 relative to the substrate amount,., and an eqoivalent of 1:2 is- 
preferable. 

As a poor solvent, for example, ethanol, and 2-propano1 can be used, 
and 2-propan0l is pieferaJjie. 

Although the amount of poor solvent is not parlicularly limited, 
preferably the amount used is 10- to 4C)-fbid relative to the si^bstrate 
amount, aiid more preferably 30-fold. Fiirtber, the poor solvent ean be 
added at one time or can be added diyidedly 2 to 4 time?, ..and preferably the 
poor solvent is divided and added 2 times,: In this case, the ratio for the 
amount of solvent added the first time and the amount of solvent added the 
secoM time is from 1:1 to 1:5, and a ratio from 1:L5 to 1:2 is preferable. 

Although the amount of water is not particularly iimited, a 
preferable aniount is 1/10 to 1/3Q of the poor solvent amount, Bnd nxore 
preferably is 1/20 of the poor solvent amcurit. 

Altlipugh a iieating temperature is not psrtieul^riy limited^ a 
preferafcle tempefaturo is between 50 and 70 ""C, and more preferably 60 "^C. 

Cooiing ftom a heating tempetature to 0 can be performed m a 



FP04^0339"00 



period between 10 min aad 6 homs, md p^:efct^bly in a period between 2 
and 4 hoprs , 

10034] I L Process fbr p re p^rixija: a crystallmg form of the dirn ethy l 
suifb?^lde jsolv me of t h e elhaa esulfoBMe 

A crysiallin© form of the dimethyl sulfoxide solvate of tixe 
etfeansjgalibttate cm ho prepared by Jiiixmg the fcarb ox amide, dimethyl 
sulfoxide aiid ctlianesulfonic acid^ heating the irsixtiire to dissolve the 
earbc»£amide, adding a poor solvent, mid eooling tlie miKtuxe to 0 ^C. 
Prefexably, .seed' crystals of a crystalline i^)tm of the ^IKanes^lfp.nate (Form 
ff) are added when the poor solvent is added. 

Although the amoont of dimethyl sulfoxide is not partkularly 
limited, preferably the amount used is 5- to 20"fbld tsiative to the substrate 
ainouM, and more preferably lO-^foid , 

The amoimt of ethaBesijlfonic acid used caii be an equiyaleBt af 1.0: 
to 1.5 relative to the substrate amount, md an equivalent of 1.2 is 
preferable. 

As a poor solver^t, for exaxiiple, e^hyi acetate can be used. 

Although the amount of poor solvent is not particuJarly limited, 
preferably the amomit used is 5~ to 2(Kfb id relative to the substrate amount, 
aBd more prefeabiy lO-fold- Further, the poor soIveBt can be added at 
one time or ean be added dividedly 2 to 4 tirnes, and prefcrably the poor 
solvent is divided and added 2 times. In this case, the ratio for the amounl 
of solvent added the llrst tirsie and the amoimt of solvent added the second 
time is from 1 :! to 3:1, and a ratio of 3:2 is preferable. 

Although a heating temperature is not pariieularly liniited, a 
preferable temperature is between SO and and mote preferably 60 ""C. 

Cooling from a boating temperature to 0 can b^; perfbrmed in a 
peridd betwoeri 10 rnin and S hours, and preferabiy in a period between I 
and 2 hoars, 

[|}03S] Wh^n the crystals of the preset invention are to be usad as a 
medicament, it will nGrmaliy be miked with suitable additives for use as a 
formuiation. However, the foregoing description does iiot limit the u$e of 
the erystais of the present invention as medicament In the state of intaot 



Such additives may mcliide excipietits, biiidars, l^xfepcant^, 
dlsintegratatB, colormg agents, taste correotives, emiilsifeTss. surfactants, 
dissoivuig aids, suspCBdiBg stgents^ Isotonizing ^gcBts, biif^ring agents, 
5 antiseptics. aBtio^iiants, stabili:s$r$, absorptio^i ^ae<^Ierators and the lik^ 

^likfe are oornmonly used m pkamiaceutieals, aad iltpy may be add^d in 
appropriate combmatioiis as desired* 

As examples of $mh mcipimU ihesre may be meiitiosied lactose, 
white soft sugar, glucose, mm starch, maniiitoi, sorbitol, siaircli> alplia 
10 starch, dextrin, cTyMallme cellulose^ soft silicic anbMnde, aluminum 

si 1 1 eat e , lei am si lie at e , m agne siixm a! ammom e ta i cat^^ Icmm 
hydrogenplicsphate. and the like. 

As examples of binders there may he meBtioTied ;polyvinyt alcohol 
mcthyicelliilose, ethylcellidose, guxn Arabic, tragacaeth,; gelatin, shelkc, 
15 hydra^ypTopylmcihylcelluto^ hydroxypropylceilulose, 

oarboxymctliylceUuiose sodiiiM, polyvinylpyrrolidone, macmgal, aim the 
like. 

As examples of lubricants there may be mentioned magnesmm 
stearate, calciimi srcarate, sodium steary! fuBiarate, talc, polyatliylcBe 
20 glycol, colloidal silica, and the like. 

As e^iampks of disintegrators, there may b<s m^iitioiied crystal.ii?ie 
celialose, agar^ goiaiin, calcium carbonate, sodium hydrogencarbonate, 
calcium citrate, dextriB, pectin, low-suhstituted hydroxypropylcellnloae, 
earboxymethyiccliolase, carboxyrncthylcelluloBc calcium, croscarmellose 
25 sodium, oarboxyriictbyl starch, and carboxymethyl starch sodium, ^id the 

like. 

As coloring agents there may be mciitianed those approved Cbr 
addition to pharmaceuticals, such as iron ses^^ui oxide, yellow irosi 
se^i|uioxide, carmine, caramol, M-c^otmc^ titanium oxide, talc, riboflavin 
311 sodium phos^pbats, yellow aluminum lake a^d the like. 

As ta^tc correbtiyes thett may be mentioned coeoa powder^ menthoL 
aromatic powders, mentha oil, bornedL powdered oinnamon bark, and the 
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A^: emulsiS^r^ or surfkctaiite there may be mamiDned ^e^ryl 
triethanolamiBcj, sodium iauryl sulfate, Imryi amiiiopropionio acid, i^cithin, 
glycma monastsarats, sii^ fetty acid ester$, glycmu fatty acid s^sters^ 
and the like. 

As dissolving aids tfeere may be mentioned polyethyiet^^e glycoL 
propylene glycol, botii^yl b^0z<>ate, ethanoi, cholesterol^ trieiBaBolarnine^ 
sodium earbcfBate, sodkm citrate^ polysorbate 80, mcotlTiamide, ahd tlie 
iike> 

As suspcndiBg ageMs there may be mentioned the surfactants? 
referred id above, as well as bydrophlHc polymers such as polyvinyl 
alcohol, polyviByipyrrolidone, mettiykelMose, iiydroxymetliylcellalose, 
hydr<>5£.yctliylceUidos^ hydroxypropylceiiiilose and th<5 like. 

As isotoni^ing agents there may be BieHtioned glueose, sodium 
chloride, manTiilol, sorbitol md the iifca. 

As buffering agents there may be mentioned bul&ring solulioiiis of 
phosphate, acetate, carbonate, citrate and the iikc. 

As antiseptics there may be mex-itioBcd melhylparaberi, 
propylparaben, chlorobiitanoi, heBzyl alcohol, pherreihyi alcohol^ 
dehydroacetic acid, sorbic acid, and Ihe like; 

As aBtioKidants ther^ may be mentioned suifitc, ascorbic acid, 
locopheroi, and the like. 

The IbrmulatioB may be in the form of an oral preparation such as a 
t^iet, powder, granuie, capsule, fyrap, lozenge or inhalant; ac external 
preparation siich as a siipposstory, oititmenf, eye salve, tape, eye drop, pasal 
drop, ear drop, pap or lotion: or an iniection^ 

An oral preparation will be fbrmnlaied nging an appropriate 
oombihation of additives among those meiiitioned above. The surface 
thereof mm also be coated if iiecessary 

At5 OKtemal preparation will be fbrmulated using an appropriate 
combination of additives among thoso mentioned above, and particularly 
excipients. binders^ laste correctives, eululslfiers, siirlactants, dissolving 
aids, suspending agents, isotom^ing agetits, anlisepllcs, antio:^iaants, 
gtabili?5ors and absorption acceierators. 
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An iryectioii will hp formiiMed using m appropriala combinatiot) 
of additives among those meixtioiied above, and particularly emulsifiers, 
auri^ciants, dissolviiig ai4s, suspending agents, isotohizing agents, 
buf&mg ageMs, anikqpiias, amioxidaMs, stabili;E€rs and absorption 

[00361 When the crystals of tte Invention is to &e vised as a medicament, 
Ibe dosage thereof will differ depending on the symptoms and aga of tlie 
patient as well as the ^orm of admiBistmtion, hut it wul ordinarily bo 100 
|ig to 10 g per day5 administered at orn^ or divided over several times. 

10 [0037] The crystals of the present invention are extrem:elY useM as an 

aiigiogenesis inhibitor, and are also tisefol as a prophylactic or therapeutie 
agent for a disease for. which angio genesis inhibition Is effective, an 
angiogcBesis inhibitor, an anti-tumor agem, a therapeutic agent for angioma, 
a cancer metastasis inhibitor, a therapeutic agent for retinal 

IS neoYascularization, a therapeutic agent for diabetic relinopalhy, a 

therapeutic agent for an inflammatory disease, a tberapentic agent for an 
inOanimatory disease s^leoted from the group congisting of defbrmani 
arthritis, rheumatoid arthritis, psoriasis and delayed hypersensitivity 
reaction, and a therapeutic agent for atherosclerosis. 

20 [i)038] When n sing the crystals of the present inventioB as an anti4umor 

agent, examples of the tamorineludo a panereatic cancer, a gastric cancer, a 
mloti cancer, a breast cancer, a prostrate cancer, a lung cancer, a renal 
cancer, a brain tumor, a blood cat^cer or an oyarian eancer, and in particislar, 
a gastric cancer, a colon caiscen a prostrate cancer, a lung cancer or a renal 

25 eaneer are preferable. 

p0039| Furtiier, the crystals of the present invention exhibit a strong 
mfeihitory activity fox c-Kit kinase, aiid are use&l as an anti-career agent 
for a cancer whicjh has uridetgone a maligtiant aiteratioB dne to activation of 
o-Kit kinase (for example^ acute myelogenous leukemia, mast cell leukemia^ 

30 a small; cell lung cancer, GIST, a testiciiiar tumor, an ovarian cancer, a 

breast cancer^ a brain tumor^ neurQbla$ioma or a eolon caiicer). The 
crystals of the preser)! invention are also usefoi a$ a therapeutic Egent for a 
disease such as mastocytosis, allergy or a^tJima that is considered to be 
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caused by c-Kit Icinase. 
[Bxamplesj 

[0040] H^5r€Uiid€r, ^xamplcss are described to £aeiliisie ftmher 
imcls^manding of tfe present invention, however, the following examples 
are not iiiteMed; to limit the spape of the present mvention. 
[0041] Frepara tian B^camplg L^,^ F repar a tion of 4-1 3 --chloro-4- 



€hlomphenvl)carbamate (1 ?.5g, 37.7 mmol) disdoseil in WQ 02/32872 was 
dissolved in /VViV^dim ethyl form amid (350 niL), mid then cyciopropYlamisie 
(6.53 mL, 94.25 mmol) was added to the reaction mixture under a mtrqgm 
atmosphem, fbOowcd by stirring overnight at room temperature. I'o the 
mmtm^ was added water (L7SL), and the mixture was stirred, 
FreGlpitated emde cTysials were filtered off^ washed with water, and dried 
at 70 ""C for 50 iBin, Ta the obtaiiied crBde crystals was added eihanol 
(300 mL), and then the niixiure was heated under reflux for 30 min to 
dissolve, followed by stiiring overniglii to cool slowly down to room 
temperature. Precipitated crystals was filtered off and dried mKier vacuum, 
and tfeen further dried at 70 for 8 hours to give the tiiled crystals (12.91 



£cYQjopropy!am:mocarbonv 
gujnoline carbo xamide (2) 

[0043J (1 ) Freparmon of phenyl i^(2-cllioro-4-hydroxyf henyl)carbam 
[0044] 



[0045] To a siispension of 4^amino-3^chloropheriol (23.7 g) in KN- 
dimethylfbrmamide (100 mV) was ^dded pyridine (23,4 mL) while cooling 
irs m ice bath, and pbeityl chlorofotmate p3,2 mL) was added dropwise 
below 20 ''C. After mrrmg at room temperamre for 30 ^i^in, water 




g; 80-2%^. 

[0042] Freparatiqij Ex:ar^iplg 2, 
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C400mL), Qtiiyl acetate (300 mh), md SN-HCJI (48 tnL) were addsfi and 
stli-red. the orgamc layer was separated off, washed twice with a 10% 
aquec3us sodbrn dxloride solution (200 mL), and dned o^^er magnesium 
sulfate. The solveBt was evajtotated to give 46 g of the titled compound as 
a solid. 

^H-NMR Spectrum (CDCb) 5(ppm): 5.U (!H, hv s), 6.75 (IH, dd, J-5),2, 
2.S Hz), 632 (IH, d, Hz), 7.18-7.28 m), 7 J7-7.43 (2H, m), 7.94 

(I M, br s), 

[0046] (2) PrcpMation 0f l-(2-cbloro-4-liydi0xyplTenyi;i-3~^ 
[0047] 



[0O4S1 To 3 solutioH of phsByl N-(2-eMGro-4-bydxoxypheTxyl)carba?«.ate m 
MA'-dimethylxGrsiamide (100 mL) was added eyclopropylamiae (22.7 mL) 
wMIe cooling in an ice bath, and tire stirring was sontlnued at roora 
temperature overnigh!:. Water (400 mL), ethyl acetate (3{)0 mL), and 6N- 
HGI (55 mL) were added thereto, and the mixtnre was stirred. The organic 
layer was then separated off, wa.<5hed twice with a 1 0% aqiicous sodium 
chloride solatioB (200 mL), and dried over magnesium solfate. The 
solvent was evaporated to give prism crystals, whieb v/ere filtered off and 
washed with heptane to gi've 22.8 g of the titled coni|>ou?id (yield from 4- 
aml B o -3 ■•chloropheBo 1 : 77% ). 

'H~NMR Spectrmn (CDCi.) a(ppm): 0.72-0.77 (2H, m), {L87-0.95 (2H, m), 
2.60-2.65 (IH, m), 4.89 (IH, br s), 5.60 (LB, hr s), 6.71 (IH, dd, 2,S 
m). &.m C1H, (I, Hz), 7.24-7.30 (IH, br 7.90 (IH, d, .1-8.8 Hz) 
[00493 (3) Preparation of 4-C3-ehl0ro-4-- 

(eyctopropyiaminoca.rbodyl)aminophettoxy)-7-methoxy-6- 

quinoli see arboxam Ide 

To dimethyl sulfoxide (20 mL) were added 7"msthoxy-4- 
cMor0quiMline~6-earboxamide (0.983 g), 1 -(2-cblor<>-4'-hydroXypheBy|)-3- 
cyclopropyhirea: (I.I3 g) aiid cesit^m carbonate (2.71 g), ttid tlie irsixlum 
was heated mid stirred at 70 &r 23 hours. The reaction mixture was 
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coaled to room tmperature, md wat^t (50 mL) wa^ add^4, and the 
resultant erystals were theii filtered off to give LSS g of the titied 

[0050] F repara tia n Examp le 3, Frepamtion 4-^(3-^clilMo-4:i 

£gyc!oprogy toiii^o e arb onyl) ami noplicno xy) - 7-metJ20^^^r6r. 

7-MMfeo7£y-4-chloro<^amoliBe-6-car^ (5,00 kg, 2IJ3 mol), 

dimethyl sulfoxide (55.05 kg), I -(2-cliloTO-4-hYdroxyphenyl)-3- 
cyelopropYlursa [5,75 kg, 25.35 moi) and potassium VbutoxMe (2.85 kg, 
25.35 mol) were introduced in. this order into a reaction vessel ^nder a 
nitrogen atmosphere. The mixture was stirrisd Ibr 30 mm at 20 ^C, and the 
temperature was raised to 65 ''C over 3;5 hours. The mixtare was stkred 
at tfe€ same temperatiire for 19 hours. 33% (v/v) EeetoB^-water (5,0 L) 
and water (10.0 L) were added dropwise over B.S hoars. After Ihx^ 
addition was compieted, the mixture was stirred at 60 Ibr 2 hours. M% 
(y/v) acetone-water (20,0 L) and water (4().0 L) were added dropwise at 
55 "^C or more over 1 hour. After stirring at 40 "'C for 16 hours, 
precipitated crystalis were filtered off using a nitrogen pressure filter, and 
was washed with 33% (v/v) acetone'^'Water (33.3 L), water (66.? L). and 
aeetone (50.0 L) in that order. The obtained crystals were dried at 60 ""G 
for 22 hours using a conieal vacuum dryer to give 7.78 kg of llie titled 
compound (yield: 96.3%X 

[005 ij ^H-NMR chemical shit values for 4"(3-clilorQ-4- 
(cyc1opropylaminooarhoiiyi)a0iinDph€noxy)^^ 

qmnolineearboxamides abtained m Proparatian Examples. 1 to 3 
corresponded to those Ibr 4-(3-eiiloro~4- 

(eye to pirop ylamiBoc arbony 1 ) ami noph en ox y) - 7 -methox y- 6- 
quino1ii^ecarb0xamide diseloi^ in WO 02/32872. 

[0052] Example I . A erVstal lin^ form of the hvdTOiM<ni4c Ql 4:41:<^mi^ 

4-feyc!o^roptlaBiinocarbonyllami 

quinolin ecarb oxam ide 

A suspension of 4-(3-ei5lpro-4'' 

{cyclopmpylamiriocarbonyf)atnino^ 
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qmmoiiaecarboxamide (S34 mg, 2-0 mmal) in etbaaol (17 mL) was stirred, 
and 2N bydrDehlorie acid (1.1 mL, 2,2 mmol) ws added dropwise to the 
reaptiqn mixture while xeilipcing adiig an oil bath with m extendi 
temp<sratur<^ of 100 "^C^ After confirming rhat the suspensioii had chang<Hl 
5 i nto a sol ution, the healmg of the oil bath was stopp^sd, and the mix ture was 

q0qIM sl0wiy t<3 room temperature while imm^ oil feath^ Ibllowed 

by ^tlrrini ovemighL Bthanol (S,6 mL) was added to the reactioii mixture, 
and resultant crystals were filtered oft, washed with elhanol (4.3 mL x 3), 
dried under aeratioo on filter paper (1-5 hours), and then dried (23 hours) 

IQ with tot air at 70 ""G to give the titled crystals (78^ J ing, 85%). 

^H-NMR Spectrom (DMSO-d^) 5(ppm): 0.30-0 JO (2IL m). QM- 
0.70 (211, m), 2.56 (IH, m), 4,06 {3H, s), 6,86 (IB', d, J=^-^.4H2:)x 1.23-1 35 
(2H, m), 7.60 (111:, d, J-2,8H5^), 7.64 (HL s), 7.88 (IB, s), 7.95 (ItL $), 
g,07 (ll-r, s), 8 J4 (IH, d, 8.70 (IH, s), 8.91 (le; d, J-6.4Hz). 

15 [00531 Exampie 2> A c.rystaffi?ie:fbtm of the-Mdrohioiy^ 

£jjllMjjM<^^^^hoxamide 

A suspension of 4-(3-chloro-4- 

(cyclopropylaniinocarboayl)amiBophencxy)-^ 

20 qulnoli?^ecarboxamidc (500 mg, Li7 mmol) in ethariol (10 mL) was stirred, 

and aii aqueous solution of IN hydrobroiiiic acid (1.3 mL. L3 mmol) was 
then added dropwise to the reaction mixture while reiliixlng using an oil 
bath with external temperature of 100 ""C. After water (2.0 niL) was 
gradually added to the mixlnre to form a solution, the heating of the oil 

25 bath wa$ stopped, and the mixture was cooled slowly to room tamperatare 

while imiBersed in the oil bath, fbliowed by stirring overnight. 
Precipitated orystals were fiUer^d oft washed with ethanol (2.5 mL x 2), 
dricsd under aeration on filter paper (IS min), and then dried (22 hours) with 
hot air at 100 to give the titled crystals (4S3.7 mg, 81%), 

30 ^H-KIMR Spectrum (OMSO-d^) a(ppm): Q.40»0,S0 (2i:L m), OJO^ 

0,70 pH, in), 2.58 (IH, m), 4.09 (3H, s), 6.S9 (I H, d, J-6.4ez), 7.26 ClH, d, 
l-2.Sife), 7.33 (IH, ad, J=^2A 9.2Hz3, (IH, s), 7.62 (iH. J-2.8Hz), 
7.90 (le. s), 7,96 (IH, s), (IH, s% B36 (IH, d, J-9.2ez), S;?2 (IH, s), 
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S:93 CI H. J-6.4H;z). 

[00541 Example 3, A crystalline fonii of th^ |>-tc>lHeriesulf0ixate M„4^ 

qui no I in ecarbo x am i de 
5 Dimethyl sulfoxiiJe (L5 mL) and p-ioluenesalfbBic a^id 

monohydrate (SO mg> 0.422 mmol) were added to 4-P-chioro-4- 

quinolinec^irboxamide (150 mg, 0351 mmol) at mom temperature. 
Althotigh a solution was temporarily formed, <^ry$tals precipitated 

10 immediately. Tteefbre, dimethyl suifbxide (2.25 mt) was added to the 

reaction mixture at 80 to dissolve the crystals. The mixture w^u moled 
slowly to room temperature, and stirred for 14 hours: Precipitated crystals 
were .filtered off and dried at 60 ""C to give tlie titled crystals (177 mg). 

^H-NM R Spectrum (400 MHz, DMSO-^d.-) o(ppm): 0^39 i2H, m), 

15 0 J3 (2B. m), 2.24 (3H, s), 2.54 (IH, m), 4.04 (3H, s), 6.88 (1 IL d, 

ffe), 7,05 (IH. s), 7:0? (IH, s), 7J1 (IH. 4 Kz), 7.31 (IB, da, J=2.6, 

9.3 Hz). 7.41 (IH, s), 7.43 (IE, s), 7,59 (IH. d, Hz), 7.86 (IH, s), 

7.92 (IH, s), Sm (IH, s>, 832 (IH, d. Hz), 8,68 (IH. s), 8,91 (IH, d, 

Hz) 

20 [00551 HMBllliJ^:...A^OM§l^^ 

(c¥cIopropylaminocarboay!)a HunQp!Tenfi 

quiiroiine cMllo^aij^ 

Dimetjiyi sulfoxide (1 ,5 mL) and sulfuric acid (23 /iL, 0,422 mmol) 
wers. added to 4-(3-ciilorO"44cyc1apropylaminocarbonyi)aOT 

2S methoxy-S-quinoiinecarbox^Tnidc (150 mg, 0351 mmol) at room 

teit5|?eratitre. Aitl^ough a solutior^ was temporarily formed, crystals 
precipitated immediately Therefore, dimethyl sullbxide (2,25 mL) was 
added to the rea^tioii mixture at 80 to dissolvo tlia crystals. The 
mixture was cdoled slowly to room temperature^ and stirred for 16 lioiirs. 

30 Precipiiaied crystals wssre Siteted off aad dried at 60 to give the titled 

crystals (174 mg). 

^H"NM:R Spectrum (400 MHz, DMSO-d^^) S(ppm): 0.39 (2H, m). 
CK()3 (2li m), 2,46 (2H, 4 Bz). 2.52 (IB, m), 4,04 (3iL s), 6.8B (IH, 
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d, J-SJH£), 7.21 (IH, s), 7J1 {le, a. J^8.2H^), 7.56 (iH, s), 7 J9 (IH, s), 
7.M riH, s), 7,93 (IH, s). S.02 (m, s), §-33 (IH, d, J-S.2B:z), 8.68 (IH, s). 

[0056] Bxampie 5, A crvstailme form of the methaBaMlIb^ 
chl0ro-4 -^cyci0p rop:viamiBogarboBvl)aminoph^ 
quinGlm^carbO^am i^^ (Form A) 
(Pri*paration method J ) 

In a mixed soliitiori of methanorc mL) and methancsiilfomo acid 
(143 ^tL, 1:97 mmot) was dissolved 4-(3-chior0-4- 
(c yc I opr o p y I am i noo arb onvl) ammoph^nox y)- 7 -m sthoxy ^6 - 
quinaliiiecarboxamide (700 mg, L64 mmol) at 70 "^G. After oonflrming 
the dissohitioTi of 4-(3-chioro-4- 

(ey€!opropylaTniBocarbonyi)aminoplienoxy 

qiimolinecarhoxamide, the reactioB mixture was cooled to room, 
temperamre ovm 53 hours, ftrtiier stirred m room lemperature Ibr 18.5 
hours, aiid crystals were filtered off. TM resaltaut crystak were dried at 
60 to gi^e the titled crystals C647 mg)> 
(Preparaiioii method 2 ) 

l?t a mixed solution of acetic acid (6 mL) aud methat^esulfbnic acid 
(200 jiL^ 3-08 nimoi) was dissolved 4-(3-chl0ro-4- 
(cyciopropylaTrimoearbon¥i)amiimpheriox 

quinolinecafboxamide (600 mg, L41 iiimol) at 50 ""C: After confirming 
the dissolution of 4H3-chloro-4- 

(cyclopr:opylaniiHOcaxSony!)^nt 

quiimiinecarboxamide, ethanol (7.2 mL) and seed crystals of a crystaliine 
form of tile methanesuifbnato of 4-(3-^ohloro-4- 
(cyc!opropylatnmocarbdayl)aminopheBOxy) 

quinolirieea:rbo?s.amide (Form A) (12 mg) were added in this order to the 
reaction xm^^ture, md ethanol (4.8 inL) wm further added dropwke over 2 
hours. After thq addition was completed, the reaction mixture was s^tirred 
at 4d^C for 1 hour then at room teixiperature for 9 houii^, md crystals were 
Hliered olT. The restiltaM crystals wer0 dried at 60 ""G to givs Ihe titled 
crystals (545 mg). 



[0057] B^campk 6> A crvstallme Jorm of thg iBel han^$ulfbmte 
ch |0r0-4-fe yc ioprop yiamin ocarboBvl) mmophen o?s; fhJ -m elhox y- 6 - 
quinoiin^c^arboxamiae (For m B) 

A cry^talime form of the mptm acid solvate of the? 
methanesulfonaie of 4>-(3"eh!oTO-4- 

quinolinecarboxamide (Form I) (250 mg) obtaiiied in Example 10 was dried 
under aeration at 30 ""C for 3 hours and at 40 for 16 horns to give the 
ritiad crystals (240 mg). 

[005S] iMmiL!jgJL..A^^m 

(PreparatioTi method 1 ) 

n-Butyl acolata (12 mL} was added to a crystalline form of tli^ 
dimethyl sulfoxide solvate of the methanesulfbiiate of 4''(3-clilom-4- 
(cyclopropyiammoearbonyl)aTm 

qiiinolinecarhoxamide (600 mg, I J 5 mmol) obtained in Example S 
(PreparMion method 1% and the reaction mixture was stirred at 115 ''C lor 
10 hours and further stirred at room temperature for 1:5 hours Resultant 
cryatais were then filtered off and dried at 60 to give the titled crystals 
(5(B mg). 

(PreparatioB method 2) 

Bthanol (6.4 mL) was added to a orystalUBe &nB of the acetic acid 
solvate of the methanesulfoBate of 4-{3-chl0r0"4- 
(cyciopropyiamii^0carb6nyi)amm^^ 

quinolinecarboxamlde (Form 1) (1.28 g) obtained in Example 1.0 to dissolve 
at 40 "^C, md then the- reaction mixture was stirred at the same temperature 
fbr 36 liours. Precipitafed crystals were filtered off and dried at 50 to 
give the titled crystals (0,87 g)> 
(PreparatloB method 3) 

Ta a mixed solution of aeetic acid (14 mL) and metbanesultbi^k 
acid (0.37 mL, 5<62 mmol) 4"(3-cfeloro-4- 

(oyelopropylammocail5ony!)amiB0pte 



qumolmccarboxamid^ (2,00 g, 4.69 tnmpi) was added to dissolve at 40 ""O. 
After canfirmmg the dissolmion, a-propanol (9 mL) and seed crystal:^ of a 
arystalliiie ibrm of the methan^sulfoiiate of 4-{3-clTloro-4- 



qxiinolinecarl>0xamMe (Form C) (100 mg) were added in this ord^t to the 
reaction mixture, md the reactioB Mixture was stirred for 2Q min* 
isopropyl acetate (10 mL> was then further added dropwke ov^r 30 nun.. 
After the addition of the isopropjl acetate was completed, the reaotioiv 
mixture was sttrrad for 1 J hours, ^od further mxrcd at 15 fi)r 14 hours. 
Frecipitated crystals were filtered off and dried at 60 "^C to give the titted 
crystals (2.22 g). 
(FreparatiDn method 4) 

To a suspcnsioB of 4-(3-chlQro-4- 

qmno^imcaibmmmM (1.28 g, 3 mmoY) in acetic acid (12.8 ml) was added 
methaiiesul&nie acid (0,408 ml, 6 J Bimol), and the mixture was stirred at 
room temperature to dis^solve. The reaction mixture was heated with a 
bath at a temperature of 30 ''C, axid 2-propanol (7 J ml) was added. Seed 
crystals of a crystalline form of the rnethanesulfonate of 4-(3-chloro-4- 
(cyelopropylamiii0carboriyl)amitiophen 

quiBolinecarboxamide (Form C) was added, and 2-propaTio1 was &riher 
added 14 times by every aiBOunt of 1.28 ml over 44 min. The warm hath 
was removed, the reaction mixture was stirred lor 10 imn at room 
temperature, then for 5 mm in a water bath, md for 25 mm in a water bath 
with a small amount of ice (internal temperature: 17,6 Resultant 
erystafe werfe fjlterod off and washed with 2-propanoi (1.0 ml). The 
Altered crystals w^re stirred in ethaiiol (6.4 ml) at room iemperature^ I 
hour. Resuitam crystals were filter ed oS; washed with ethanol (4 mi) and 
dried at 60 ""Cto give the titled cry stab (1068 mg). 



(cyclopt^pylamiaocail5onyl)aniinop 



10059] Example 8. A cryst allin e form of the dimethyl .suMo 




me thaBe salFoBate of 



4-^3::eM0|S:^ir: 



quiB olmec arboxamide 
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Dimethyl sulfoxide (7 mU) was added at room temperature to 4-(3- 

qiiteolmecarboxamide (700 mg, 1.640 mmol) md the mixture wm aissolved 
at SO ^C. Methanosuifbuie acid (143 ^L, 1J7 mmol), ethyl aoetate (i<4 
mL), md m^d crystals of a erystalline fbrnr of tho methanesulfbnat^ of 4- 
P-chloro-4-(cyciopropyla:rnmQcai^ 

qiiiooliiiecarboxaniMe (pmm A) were added iii this order |o the reaction 
mixture at 50 ""G, and ethyl acetate (5:6 mL) was iurlher added dropwise 
over 45 miiv. I S xnin after cotiipletion of the addition of the ethyl acetate^ 
ttie reaction mixture was cooled to room temperature over 1 liour, ai^d 
stirred at the same temperature for 18 b.ours. Precipitated ..c-rystab were 
filtered off and dried at 60 to give the titled crystals (746 mg). 
( Prep araii oil method 2) 

Dimethyl sol&^ide (6 J mL) was added at roam ternperature to 4^ 
(3-Ghloro-4-(cyclapr0pylaminocarboiiyi)ami 

qumolinecarboxamide (854 mg, 2 mmol) and ike mixture was dissolved at 
60 "^C. Metlianesuifomc acid (389 /iL, 6 mmol] and smd crystals of a 
erystalliDe foxm of the methanesulfbnate of 4-(3 -chloro-4- 
(eye ! o p ro p y 1 ami h oc arb oiiy I ) am i noph enoxy)-7 -rnetho x y- 6 - 
quiBDlinecarboxamida (Form A) were added in this order to the reaction 
mixture at the same temperature, and 2-propanoi (6,8 mt) was the^ added 
dropwise over 30 miB. After completion of the addition of the 2-propanol, 
the reaction mixture was edoled to 15 ""C over 2 hours, and then stirred at 
the $ame temperature fbr 30 mm, Freeipitated crystals were filtered off 
and dried sit 60 ''C to give the titled ^jrystals (1095 mg). 
(f*repara4on method 3) 

0im<?thyl suifejcide (6.8 mL) was added at roorn temperature to 4- 
(3-chlor^-4-(cyciopropylamiftocarbonyl)aminoph 

quinalineearhoxamide (854 mg, 2 mmoi) and the mixture was disscilved ai 
62 MethaBesulfbnie acid (454 ptl., 7 mmol) aiid seed crysiak of a 

erystalline form of the nlethaiiesulfonate of 4-(3<hteO'^4- 
(eyclopropy!aminocarboilyl)aminopheo0x^ 
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qumoikecarhaxamide (Form A) were added in this order to the reaction 
mixture at tl>e same temperature, mxii a-propanol (13.6 ipL) was theri addM 
dropwise over 1 hour. After coiit^pletioii of the siddition of ifes 3- 
propanoU the reactloi^ 5tiixtw€^ was copied to 15 "^G ov^r 1 tours, and tli«JTi 
5 aiirrad at fee same temperature for 30 mm. Precipitatt^d crystals were 
filtered off and dried at 60 ""C to obtain the titled erystal (1082 nig). 
[0060] Example 9. A crystallin e- form 0f the Iw dratg of .....tli^- 
me than^stilfbiiate of iiCMMsiS^ 

10 Qu molmcca rboxamide (Form,!! 

In a mixed solution of acetic aeid (1.5 mL) and methane$ulibnic 
acid (31 ^L, 0.422 mmol) was dissolved 4-(3-chioro-4r^ 
(cyciopropylammocarbanYl)a^ 

quinolinecarboxamide (150 mg, 0351 mmol) at 50 An0r cQnlirmmM 

15 the dissolution, ethyl acetate (0.6 mL) and a cryslallii^e form of tlie 

metfaanesiilfeiiate of 4-«(3-olTloro-^4- 

(cyclopropylammocarbonyl)amin^^ 

quinolinecarboxamide (Form A) obtained in Exampic 5 (Preparation 

method I) were added hi this order to the reaction mixtare, and ethyl 
20 acetate (1.8 mL) was further added dropwise over 2 hours. After the 

addiiion of etliyl aoelalo was campleted, the reaotioB mixture was stirted at 

50 for 30 mm,, and then stirred at room temperature for 7,5 hours. 

Precipitated crystals were filtered off and <lried at 60 ""C to give the titled 

crystals (176 mg), 
25 [0061] Example 10, A crystallme.to 

mMMmSiilfi^ . i^l^..... 4::il,cMM^ 

£c^jgjogropy!amiiiocaxboiiyi)ami 

quinoUrsecarbox am ide (Form 1 ) 

Ib a mixed ^olutioH of acetic aeid (14 mL) and mcthanesultbnic 
30 acid (036 mL, S.62 mmol) was dissolved 4"(3-efeloro-4- 

(eyolopropylamlBOCgM'bo 

quiBolineearbo^amide (2.00 g, 4.69 mmoi) at 4G ^G. A^er eouflmmg the 
dissolution, I-propmiol (4 mL) aud seed crystals of a crystalline form of the 



41 



FP04-d339-00 



metfeanesiilfbmte of 4-(3-ehIord-'4- 

ifcycloprapylaminoearboBy!)amino^^ 

qain0iin§caAoxamide (Form C) (100 mg) were added in this order to the 
rmmion mixture, md i-pTopBHol (14 mL| and isopropyl acetete (10 tnL) 
5 w^m fiirlhet added dtopwise OYer i hour. After the addition was 

completed, the reaetioti mixture wm stirred at 40 ""C for 1 bpur, and tNrt 
stirred lit 25 ifot a Farther 49 imin. Precipitated crystals were filtercsd off 
to giva the titled crystals (2.61 g), 

[§062] The chemioai shift values for the methaBesulfbnate ar^^ as 

10 follows: 

^H^NMR Spectrum (DMSG-d.,} S{ppm): 0A4 (2H, m), 0.67 (20, m), 236 
(311, s), 2.59 (IH. m). 4.09 (BB, s), 6,95 (IH, d, Bz), 7.25 (IH, d, J^2 
Hz). 7.36 (IH, dd, .;-3, 9 Hzi, 7.63 (Ui, J=-3 Hz), 7.65 (I H, s), 7,88 (IH, 
hrs), 7,95 (1 H, brs), 8,06 (IB, s), 837 (1 H, d, J^9 Mz), 8.73 (I H, s), SJ? 
15 (1H,4 J- 7 Hz) 

[0063] EMmMiLJ.t^A,,£rjl^^ 

gmnoli necarbo xamid ei Form a) . 
(Preparation method 1) 
20 Dimetliyl sulfoKide (L5 mL) and etbanesul&me aeid (34 |iL, 0,422 

mmol) wero added to 4-(3"£:hi<>ra-4- 

(cyc!0propylammocarboriyl)aminophen 

quinoiinecarboxamide {150 mg, 0.351 mmol) and the mixture was dissolved 
at rooxn temperature. Ethyl acetate (l.S sdL) was added dropwise to the 

25 reaetiOB miMurc at 60 ""C over 1.5 hours, 30 mhx after the addition of 

ethyl acetate was completed, the reaction mixture was cooled to room 
temperature over 15 ho urs^ and then stirred at rooni temperature for a 
further 7 hours, Preeipitated erystais were filtered off aiid dried at 60 "^C 
to give the titled crystals (176 mg). 

30 (Preparation method 2) 

Eibanol (40 mL) and etJianesal tonic acid (459 jiL, 5:622 mmol) 
were added to 4-(3-chloro*4-(oyciQprapyiimino<5a^ 

melhoxy-6-qumolmeparhoxamide (1 50 mg, 0.3 51 mmo!) at room 



42 



FFO4-0339-OO 



temp^mtufc an4 the mixture was dissolved at 65 ""C. The re:aotlon mkture 
was eaoled with a bath at a tpmpeirature of 22 ""C, and seod oiys^ials of a 
crystal Im^ form Ife ethanesulfonsite of 4-(3-^chloro-4- 

(eyel opropyl amiBOC ar|>oiiyl)aminpplieTipx y) -7 -niethox 
5 qijiodliBecarboxamide (Form a) was added. The mmture was stirred for 

ftirther 7 Imms. Precipitated crystals were filtered off and dried at 70 ""C 
to give tfie titled crystals ( L55g). 
[00641 Ej<MII2^^ 

i 0 q u mo ri^ec arbox-a niid f Form, B) 

(PrepEration method 1) 

Ethanol (3 mL) aiid water (0.5 mL) were added td a cryslaOine form 

of the elhanesullbnate of 4-{3-c:Morp-4- 

(cyclopropylaminocarborjyl)amiB^^ 
15 quinolineearboxaniidc (Form a) (198 mg) obtaiTied in Example 11, and the 

reaction mixture was stirred at room tempefatore for 3 hours. Crystals 

were filtered off and dried at 60 to give the titled crystals (S9 mg). 

(PreparetioB method 2) 

Acetic acid (0:75 niL) and ethanesulfonic acid (34 liL, 0,422 mmol) 
20 were added at room temperature io 4--(3-cbloro-'4- 

(c y c lopropy 1 ami nooarboay I) am inophe 

quiBolinecarboxamide (150 mg, 0,351 mmol), and the mixture was thOT^ 
di$s0ived at 60 ''C. IjQ the reaction mixture were added water (0.225 mL), 
2-pr0paTioi (2 niL), a crystallir^e form of the cihaBesui fonate of 4-(3-chloro- 

25 4-(eyelopropylamiBOcarbonyi)aminoph 

q^rtiolmeearboxamid^ (Wotm obtained in (Preparatloii method 1) of 
Exampls 1.2, and 2-propanoi (2,5 rnL) m this order, and the mi^^iure was; 
then cpoled to Q ""C over 2.5 hours, and stirred for 30 min. Prceipitated 
^ryu^s were Altered off and dried at 60 to give the titled crystals (139 

30 mg), 

[0065] Exampl e 13. A erv ^talline fo rni of the dimetbyl sMlfoxjd^ 

the^.^ ^ etbaB ^gulfbnate of JdllriSMgtS^ 

rcyclopropylaminocarbonyl>ami 



43 



g juinoliaec arboxa mide 

Dimethyl sulfoxide {4 mL) was added at room temperMiire tb 4-(3- 
chloro-4-(cyc I oprop yimm ino carbony!) am op h eiio x y)- 7- m etboxy-6- 
qiimolia^caTfeqxamide (400 mg, 0.937 mmol), and the mixture was; ten 
5 dissolved at 60 ""C. the reaction mixture were ^dd^d ethanesjullbiiic 

mid (92 jiL, 1.124 mmo!)> €thyi acetate (2 mL) md a crystallm^ ibrm of 
tke etkanesiilfoTiats? of 4-(3-c!i!oro-4- 

(c y cio prop y I aiiiirioe arbonyl )ami nop hen oxy ) -7 -met hoxy-^d * 
quinoUnecarboxamidc (Foim 0) obtaiited in (PjreparatioB method I) of 
10 Example 12 in this order, and the mixtiJre: was then stirred at 60 ""C for 2() 

min. After a further additioB of ethyl acetate (IS mL), the reaction 
mixture was once hoated to 80 "^C, and then cooled to 0 ""G over I j hQim. 
Precipitated crystals were filtered off and dried at 60 ''G £o glve tbe titkd 
Qiystak (523 mg). 

15 [00661 The 'H-NMR chemipal Btiift values for the ethanes ulfbTjate are m 

follows: 

'H-^ISIMR Spectrum (DMSO'-ds) 3(ppm): 0.43 (2H, m), 0.66 (2fL m), LOS 
(30, t, Bz), 2J8 (2H, <^^7,4 Hz), 2 JS (iH, m), 4,08 (3H. s), 6.88 

(IH, s), 7,24 (1H, s), 7.34 (IH, d, Bz), 7M (IB, s), 7.61 (IIL s), 

20 7,88 (1 e; s), 7.94 (IH, s), 8.0S (IB, s), 8.36 (IH, d, m), 8.72 (IH, s), 

8,92 (Ifi, s) 

[0067] 1^st EKample 1. Te^t for measurm^ djsMjMmiMe 
[Method] 

The dissoluiion rates of the foliowiTJg crystal were measured under 
25 th<^ conditions described below by the rotating disk metbod (see, J. li. 

Woods et Fbmn. Soe., 54, 1068 (1955)): a crystailiBe foTm of the 

free carbdxamide (obtained i:n PreparatioB Example 1), a erystalline form of 
the hydrocbionde of the carboxamide (obtaiiied in Example 1), a erysialline 
form of tke hydrobromide of the earboxjiinide (obtained in Example 2}, a 
30 cry^talime femi of the raetbaTiosulftnate (hereunder, resferred to as 

'^mes^ylate") of the c^rboxamide (Form A) (obtained in Example 5). a 
crystalline &rm of ths mesylate of the earboxamida (Form C) (ohtaiiied in 
BxaiBple 7) and a crystalline farm of the ethatmulfbnate (hereut^der, 
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nqierred to as "esylate") (Form jS) (obtained in Exmijple 12). The 
dissolution rates wer^ caleiiiated based on a range in wliicli linearity was 
maitstaine^cl in the relation between conceiitratioB and time at tlie initial 
stage of dissolution. 
(Rotating disk method cr)iKiitions) 

Salvent: "2i^d fluid** (pH 6.8, 500 mL) described iti Japanese 
Pharmacopoeia 14th Edltioji, General Tests (disintegTation test) 
I'temperMBre: 37 ^€ 
Disk rotation spei^d: 50 rpm 

Area of powder coniaciiog witb Sdlvent on disk: 1 cm^ 
SaBipling aniDiuVt: approx. 1 mL 
(HPIX: conditions) 

Column: CadcBza CD-IS {Imtakt Corporation; iBner diameter 4 J mm^ 

col anil! length 100 mm, particle size 3 

Column icmperature: 40 "^C 

Flow rate: 1 .0 mL/min 

Mobile phase: 

Solution A: H20:Ce3CN:HCi04 - 990: 1 0: 1 (v/y/v) 
Solution B: Ce3CN:HjO:KC104 900:100:1 (v/v/v) 
CoTiceotratioii of solution B: 20% 

Iiti ection sffiOL^nt: 100 /iL 

Detection: ultraviolet absoirbance photometer (waveleBglh: 252 nm) 

Ternperai iire of auto sampler; 25 "^C 

[Resuifsl 

Table I shows the dissolution rates. 



[0068] [mie i] 



[ ilissolution rate 


free form 


O.S i 


hydrocJilorida 


4.7 


: hydrobromide 


8.7 i 


mesylate (Form A) 


■1.1.8 i 


mesylate (Form C) 


15.5- 1 


1 esykie (Form fS) 


18,5 1 
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[0069] For each erystal of the salts, the dissolution rate incteas^^ 
stgt^ificamly in comparisan to a erysla!!itte form of the &ee fotm of the 
earbdxaiiiMe. The incmase of <iiss0M rate was particularly ram^rkab le 
for a crystalline form oFtlm mesylate mid a crystalline ibrm of the esylate. 
[0070] Test Example 2. Stiidy of pharmacokiiictigs in l^eaiMdogs 

A crystailine form of the free form of the cMbo^^amide (ob^^^^^^ 
PreparEiioii Example 1), a erystallitie form of ttie hydrobromMe of the 
earboxarmde (obtained in Example 2) and a crystalline fbrm of the mesylMe 
of the carboxamide (Form A) (abiained in Example 5) were grounded m a 
Biortar, ei:icapsulated in a gelatin capsule, and thmi admiiiistered orally to 
beagle dogs (n ^^^^ 3). After admmlstration, 10 mL of water was furiher 
admii>isiered orally The dose was^ set such that it was equivalent to 3 
nig/kg as a free form, and the beagle dogs were fested from the day before 
admimstratioii. and fed again 8 hours after the administration. 

oaleuiate bioavailability (BA), a test was cojiducted usmg a 
single intraveiious admiiiistration. More specifioafly, a erystaliioe form of 
the free IroBi of the carhoxamide was dissolved in a solution contabimg 
10% dinielhyl sulfoxide, S0% poiyethyleBe glycol 400 and 4Q% 0AM 
aqueous solution of hydrochloric acid and administered intrayeiiopsly 
tkfoijgh cephalic vein of the foreieg. 

The plasnia cot^ceBtration of the catboxaiiiide was measured by 
HPLC-UY method after sampling blood from cephalic vein of the foreleg. 
Based on the cQiieenlration, pharmacokinetic parameters were calculated 
for each individual by the morti^snt method. Further-, based ot^ the 
cakulated paraoieters, the mean vaiue and standard error thereof were 
ea!c\ilated< 
ple^ultsj 

Table 2 shows the pharmacokinetic par^smeters, and Fig. 1 ^hows 
the relation between time and plasma eoncentration. 
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[0071] [Table 2 j 









h v<Jto bromide 






(hr) 




2.67 ^ 














Maximum pbsina 






4mA ^^l'^ 


3'97A ± iOOJ. 


















100.5 ^ ai . 7 


17.1 2.5 
















0.6 .i. 0.0 






BA 


■m 


9 A ± 0 4 


73 .5: 23 





1 0072] The .maxiBium pHSma concentration astd B A increased sigriilican 
for es^cl) crystalline form of the s^lts iia coniparison to a cr)^talline form of 
fh<^ form. 

[0073] ;i:est Exaniplc 3. Evaliigiiioii of h:mrosedt)icitv and solid 



[Method] 

Tfae hygroscopicity and; solid stahility of a crystalline form of the 
mesylata of the carbo^K^amide (Forrii A) (obiained in Example 5), a 
crystaliiB^ form of tbe mesylate of the earbpxamide (Form €) (pbtaiued M 
Example 7), a crystalline form of the acetic acid solvate of tfee mesylate of 
tlie carboxamide (Form I) (obtained in Example 10) and a crystallise Ibrm 
of ihe csylate of the carboxamide (Form (abiaiocd ib Exanipk 12) w^re 
measured under the following coiiditions. 

I . Storage conditions for the hygroscopiciiy test (period' 1 week) 

a-i . 25 reiative humidily 75% 

b~l. 25 "^G, relative humidity 93% 
2. Storage conditions for the solid stability test (period: 2 weeks) 
->20 (well closed) 

b-2. 25 '^G^ light irradiation (1000 Ix; shading with alnininuiti foil, 
well cloBod) 

c-2. 25 ^C. li gill irradiation (1000 Ix* well closed) 
d-2. 40 ''C, relative huniidiiy 75% 

e-2. 60 (well closed except the foilowing case: slightly open in 
the case of a crystalline form of the acetic mid solvate of the Tnesylato 
(Form I)) 
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3. Method lor measuring tbe impurity amount by HPLC 

After storage, the sample solutioB was prepat^d by adding a mixo4 
solvsmt of wat^JX Mid methanol (3:1) to mch crystal irt 0 J iBg/mL as final 
eo^ic filtration. 

i:^«sis were conducted by fee HPLC method for th0se sample 
soiniioiis un&m the m^asurs?ment conditions described below, ^nd tho eiatM 
peak areas were measurad to detemiitxe tlio total mipurltj amoimt by the 
relative area method (impurities of 0.05% or mora were coiiEted). 
(Forniulii for cakulaiing total impurity amount) 

Individual impurity amount (%) (the peak area for the individual 
impurity) x 100/ {(the peak area for earboxamide) (sutn of the peak areas 
fer impurities)} 

Total impurity amount (%) sum of indiviciuai imputlty amount$ 
(HPLC measuronient cauditions) 

Column; Migliiysii EP-18 GP (Kanto Kagaku; inner diameter 4,6 mm, 

colum?v ieDgth 150 mm, parlicle ^5ize 3 pm) 

Column temperature: constant temperature hx vicinity of 40 

Flow rate: I J) mL/mio 

Mobile phase: 

Solution A: I'bO:CH3CN:HC104 - 990rl0:l (v/v/v) 
Solution B: CHsCM:HiO:B:Ci04 - 900: i 00:1 (y/y/v) 

Gradient conditioBs 

[0074] [Table 3] 



time (min) 


concentration of 




Solution B (%> 




5 


3 


20 


15 


20 


30 


100 


39.01 


5 


35 


5 



[0O7S| 

Injecti0?5 amount; 1 0 }iL 

Detection: ultra violet absorbance photometer (waveles3gt|i: 252 nm) 
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Tsmperamre of auto sampler: coii^taitt temperatijr^ in vicinity of 10 

4, Powdesr X*ray diSraction 

Analysis w^is carried out according to '*X-Ray Pow<j€r DiSraction 
Miethod'* described in Japanese PfiarBiacopoeia lAth Bditlonv General Tests 

to 619) under the following mesisureit^ent conditions. 
Apparatus; RINT-2000 (manufecturea by Rigaku Oe0ki KM) 
>£-tay: GuJCa ray 

MoBoeliromst^r: curvsjd crystal moBOchrometer 
Go^iomotx^i;: vertical goniometer 
Counter: scintillation coupler 

Applied voltage: 40 kV 
Charging current: 200 
Soasr speed: 
Scan axis: 2S/^? 
Scan range: 25 - 5^ to 40^ 
Divergent slit: 0.5"^ 
Scattering ^iit: 0.5^ 
ReeeiviBg slit: Q.3 mm 

5, Measurement of water content 

Measurement was carried out according to the Water Deteriniiiatioxi 
as described in Japanese Pbarniacopoeia 14th Edition, Geiie 
to 331) using 4 to W mg of eadi crystal. 
[Results] 

Th^ results of feygrosc.opici.ty evalBation are sliown in Tabic 4 - to 
[0076] [Xanle4J 

Evahiailon of hygroscopicity of a crystaf Hne 

forni of the me sylate Wm^^ MmmM. , 

conditloTi water cpnt cixi (%) ^ cry stal form \ 

inMM l^ilz " liAii e i 
a^l s^M ifAlje I 
b^i_ ^ ilAii c _J 
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[00771 [Table 5j 

Evalimiion of hygroscopkiiy of a crystalline 
fann of th e mesylate (Fo rm C) 



I conditioB water co gt^M (% ) crystal fomi | 

\ mitial 0>7 C | 

I h A ^ C ^ j 

[0078] [Table 6] 
5 Evaluation of liygroscopieity of a crystaliine fomi 

of the aggtk^acid solvate oi' the m esylal^ (Form Ij 

j 00 jidition water c onten t {%} crystal Ibrm ] 

I itSkl ^^^^^^"^^ - , 

I a-l 0.6 C 1 

Q,S ^ ^ C I 

[0079] [TaWe7J 

Evaliiaiioii gfhygro scop icily o fa cry st aJ lin e form o f th e 0s jyfl ata (Form 

I condition wMer cootent ( %j crystal form j 

1 i^iitial L7 ^ | 
1.7 0 \ 
I J I 

[Q08QJ Water content aid not c&ange rsmark:al>ly for a crystaUlne ibrm of 



10 lh€ mesylate (Form A), a cry^taliii^e form of the nic&yiate (Form C) and a 

crystalline form of the esylate (Form aiid hygroscopicity was not 
obscryed. Meitfeer temarkai>ie change in appearatice nor crystal trat^sitio^ 
was obs served, 

In contrast, with regard to a eryst^llijie form of tlio acmic mid 
is solvaio of the mesylate: (Form I), a decrease in water content wa$ observed 

as well as transition to a crys^taOine form of the mesylate (Form G). 

The results of eyalaatipTi of solid siabiiity are sl^own m Table 8 to 
Table n. 
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Evalttatiori of sQlid stabiiUy of a erys^ai line fomi 



of the mss vlate {Form A) 




lotaf imparity (%) 


water 
(%) 


content 


crystal form i 


initial 


4.02 


0.3 




A 1 




330 


0.0 




A 1 




%S5 


0.0 




A i 




4,23 


0.1 




A i 




3,90 


0.2 




A 1 


1 


3^7 


0,2 




A \ 


[0082] [Tabie9] 








E"valaauon af solid stability of a crys 
of the mesylate- (FiQ mi G) 


Etallitie form 




condition 


total impurity (to) 


xvater 


content 


crystal form \ 






(%) 




i 


mitial 


2:n 


0.7 




c i 




2:10 


0.7 




c 1 




2,09 


0.8 




c i 




2,22 


0.7 








2.06 


0.6 




€ \ 


1 e-2 


2.18 


0.5 




c 1 


[0083] fTabk^ iO] 








EYakstioB of solid stability of a crystalline form 




of the acetic aeid solvate of the rsiesj 


iate (Fo 


tm 1) 




1 eoaditioji 


total impurity {%) 


water 


contem 


crystal form \ 






(%) 








0.62 


2-9 




I i 






3.1 




I 1 


1 b~2 


0,66 


3.1 






1 c-2 


0.87 


2.9 






1 d-2 


0.61 


OS 




C 




0.84 


0,3 




B J 
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[0084] [table 


It] 






Evaiuation o f solid stability of a eryistaHine form 




r OlXi i p ? 








total mipurity (%) 


water 
(%) 


eoBt ent crystal form 


Initial 


0.55 


1,7 






0.48: 


2.0 


& \ 


b"2 


0.46 


2.5 


0 1 




0.49 


2.1 






0.48 


2.0 


0 1 




0.51 


2.2 


0 \ 



00S5] For a erystanine forai of the mesylate (Form A), a crystalliiie form 



5 of tMe mesylate (Form C) md a crysmlline tonn of tfae esylate (Form 0)^ 

noiihm remarksible changes in water content and aispearance nor crystal 

in contrast, with regard to a orystaiHne form of the mesylate (Form 
I), neither crystal transition lipr remarkable changes in total iTnpurity 

10 amount, water coBtent and appearance w^re obsorve<l when stored in a well 

closed container. However, for a sample storea m&or oondition^ of 40 
and r^slative humidity of 75%. a xS^^rease in water cont^snt was observea 
along with transition to u cry^taUine form of ih& mesylate (Form C). 
Further, mr a sample stored at 60 ""C in a slightly opened container, a 

IS decrease in water coinenl was observed along with transition to a 

crystalline ibnn of the mesylate (Form B). 
[0086] IM,,.EM®£f^-i.-J!e^ 

20 [MetliodJ 

Powder X-ray diflrsctioB was measured under the measnrement 
conditions similar to those in 4. (powder X-ray diffraeiioii) of Test Example 
3. Humidification was carried ont using a humidiiy control unit HUM- 1 A 
(manii lectured by Eigakn DenM KK), to sequentially adjust reiaiive 

25 humidity to 3%. 30%, 50^, 60%, 70%, 75%, 80% and 85% at room 

temperature. 
[ResiiitsI 
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A crystalline foxm of the inesyiate (Form B) remaiiied its stMs 
did not e:?^mbit a crystal transition at a relative humidity from 3% to 70%. 
However it ehaiiged to a mixture of crystalline fo mesylate (Form 

B) and (Form C) at a relatiys llnmidity of 75% md 80%, a transition: to a 
orystallme foxm of tlw tncsyiate (Form C) was obs^rycciv At a relative 
Imttiidity of 85%^ there was a coinpiet^s transition to a ctystallme form of 
the mesylate (Form G). 

leOB?] Tast Example TemD erattire-^cQntmlled- powder X-mv diffractidn " 
o£^gj3gtgjline form of the dimeth yl, sulfoxide solvate -of the mesylM^ 

foMEined ir^ Example 8 ( prepa ration method I)) 
rMethodl 

Powder X-ray diilraction was conducted under the measureiBent: 
conditions simnar to those in 4. (powder X-ray diHra^tion) of ;rost 
Examples 3, The temperature was increased acsordmg to the following 
conditions, 

^remperatnre controller: PeT-20 (maniifectmed by Rigakn Denki KK) 
Rate for the iiierease of the temperature: 2 ^C/min 

Measurement temperatures: 30 40 ^C, 60 ^G, 80 ^C, 120 ^G, 140 ^C, 

ISO 200 ^C, 205 ^C, 210 and 215 ^C. 

[Results] 

While crvsta! transition was Bot observed at iempeMtures from 
3D^C to 80 ""C, at temperatures of 120 ""C or more transition to a erystaflinc 
form of the mesylate (Form C) was observed. 
[0088] (Powder X-ray di nraetioti measiirernent) 

Powder X-ray diflraetion analysis was carried ont for crystals 
ofetaiiied in Pteparation Exainple I and Examples 1, 2, 3, 4, 6^ 7, 10, 
11 and 12 under the fbllowing measurcrDeBi conditioiss in accordaiiee witit 
'^X-Ray Powder Dif&actioti Metl^Qd-' described in Japanese Pbarmacopooia 
I4th Edition, ©eneral Tests (B-614 to 619). 
ApparatB^: :RINT-200G (nTaiiul^tui-cd by Ri;ga:ku DenkiKK.) 
X-ray: CuKc^ ray 

MoTiqchroniet^r: curved crystal monochrcm&t^r 
Goniometer: vertical goniometer 



Coimter; soiniillatiop counter 
Applied voltage: 40 kV 
Chargmg oumnt: 200 mA 

Scm spmik S'^Jmin pfi/xmn with respect to a cryst£tilme !brm of Oss fr©^ 

form of the earto^aiTiide obtamed in Preparation Example 1 , a crystaiiine 

form of tfe^ 1iydroelitorid€ obtam^di in Example I, a crystalline fom of the 

hydrdbromide obiamad in Eo*cample 2, and u erystailine form of the acetic 

acid solvate ef the mesylate (Form i) obtained in Example I D) 

SCi2:B axis: 26/0 

Scan rmige: 2& 5 to 40^ 

Divergent slit: QJ^ 

Scattering slit: 0.5'' 

Receiving slit: 0 J mm 

f0089] The powder X-ray diffraction patterns of the crystals obtamed in 
Preparation Example i and Examples 1, 2, 3, 4, 5, 6, 7, 9, ID, 11 and 12 are 
shown in Figs. 2 to 13; respectively. The peaks and inter?sities of the 
diifraetion anglej^ (2d) for the crystels obiained in Preparation Exampla I 
and Examples 5, 6, 7, 9, M md 12 are Hsted iu Tables 12 to 19, 
respectiv«i?ly> 
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[0090] ITable 12] 
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[0091] [Table 13] 
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UmiJ [Table 14] 
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[Q0943 [Table 16} 
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[()09S] ('^C Solid State NMR spectrum meas)irexnsiit) 

^^C Soiid State NMR spectrum measurement was carried oat for 
crystals obtained in Examples 5 md 7 under the following measuratnent 
conditians. 

Apparatus: CMX-300 (Clismagnetic&) 
MeasBtcn^ent temperature: room tempermure (22 ^C) 

Chemical shift inference; poly(diniethyki!oxa^ (Internai Standard; L50i 
ppm) 

Mssasurenient nucleus: ^^C (75.49779 IMH^) 

Relaxaiion delay; 25 sec 
Pulssj saqueBce: TOSS 

[0099] The ''C Solid State NMR spectra of the crystals obtamcd in 
Examples 5 and 7 are shown in Fig, 14 and Fig. IS, respectively. The 
chemical shifts of the crystals oblained in Examples 5 and 7 are listed in 
Tables 20 and 21, respeetivsly. 
rOIOQl rTahIa 201 

mesylate (F ornlA ) 

m~7 

162.4 
156,3 
1 47.5 
142.3 
137.0 
130.1 
128.0 
123.4 
120.5 
114.6 
102.3 
98,4 

39:2 
23,8 

9.9 

5.7 
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[010, 


.1 fTabieSI] 




mcssyiats (Form C) 


j chemical slli ill: (ppm) 
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id 1 02] {Infrared ab s orpti on s|) ectruni m eaau r emcBt) 

Infrared absorption speOtTOm measurement was carried out for 
crystals obtain^sd m Examples 5, 6, 7, 10, II aad 12 was; carried out 
5 according t£j the ATR method in the infrared absorption spectrum mssthod as 

destdbed in the Japanese Pbarmacqpoeia i4tli Edition, General 'Fests by 
using Fl- IE Spectrum-Oiie (marmfactured by FerkiBElmer Japan Co., 3^td,) 
with a measurement range of 4000-400 cnv " and a resolution of 4 sitf \ 
iOlOS] The infrared absorption ^jpectra of the crystals obtained ii^ 
ID Examptes: 5, 6, 7, ID, 11 and 12 Bhm^n. in Figs. 16 to 21, respective^ 

and wave numberst of the absorption peate (cm"') and transmittance C%T) 
are listed in Tables 22 to 27, respeciiYeiy. 
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[0105] [Table 23] 
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0106] [table 24] 
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[0107] [Table 25] 
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[01 09] [Table 27] 
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[01 10] (Pr ep araiioB o f phattB ^c^iit i cal cpinpos|tii <3n) 
1 mg tabim 

24 g of a crystatlme fdrnj of 4-(3-chloro-4- 
(cyol<>pr0pybBnnpcarb0ny{)aminopfe^ 

qBmolinecarboxamid^ methan^ss^l&tiate (Form C) (hereui^deri, tefeired to 
m '■Crystalline? Fonti 0**) and 192 g of light anhydmus sili (aati- 
gelatioH agent: trade uamei: Aerosil (registered todemark) 200, NippoB 
Aerosii Co , Ltd.) wer€ mixed usiBg a 20 L super mixer, after which 1236 g 
of D-mmiitol (^xcipieBt; Towa Chemical Indi^stry Co,, Ltd,), 720 g of 
crystfilline csllulose (excipient; trade name: A¥ic^l FH 101, Asahi Ch^mip^il 
Industry C0>, Ltd.) and 72 g of hydroxypropylceOtilose (binder; trade Bamc: 
HPC-L, Nippon Soda Go,, Ltd:) were forther a^ded atid mixed, Thcreai^<^s; 
a suitable amount of anhydrous ethaiiol was added to produce grai>^lated 
products eontaming Crystaliine Forin C, Tlie granulated products were 
driisd with a slieif dryer (60 ""C), and size-eoxitrolled using a power mill to 
produee granules. The obtained graHuks were mixed m a 20 L nib 1 or 
niixer wiiii 120 g of croscarmellose sodium (disintegrator; trade name: Ac- 
Di-Sol, FMC Internationa! Inc.) and 36 g of sodium stearyl femarate 
(lubricant; IRS Pharma LP), and tbe resuKmg mixture was fbrnied liUo 
tablets with a tabieting maehine to produce tablets having a total weight of 
iOG mg. Tliesq^ tabtets were then eoatod usiiig a tablet coati^ig machine 
employing a 10% aqaeoi^s solution of opadry yellow (opadry 03F42069 
yellow, Golorcon (Japan) Ltd.) as a coating solutioB, to produee eoated 
tablets having a total weight of .1.05 mg, 
[0111] 10 mg tablet 

60 g of Crystalline Form C and 19.2 g of light anhydrous silieic acid 
(anii-g€lation agent; trade name: Aero^il (regiBtered trademark) 200. 
Hippon Aerosii Co,, Ltd.) were mi^ed using a 20 L super mixer, a&r which 
1200 g of D-mannitol (excii>ient; Tom^ Chemical fcdustry Co., Ltd,), 720 g 
of ory^stallihe celluldse (exoipieiit; trade name: A;v?icei PH 101, Assahi 
Chemical Industry Co,, Ltd.) mi 72 g of hydroxypropyiceilulese (binder; 
Irade narjie: HPC-L, Nippon Soda Co., Ltd,) were further added and mixed. 
ThereaHer, suitable amount of anliydrous ethanol was added to produce 
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granulati^d products cbntainmg Ory^tsilKiie Form The granulated 

products were aried with a shelf dryer (60 and size-controlled using & 
power mill to produois granuies. Tlie obtained gra^ulefe wi?re mixed in a 20 
L tumbler mixer with 1 20 g of etoscarmellose $odlam (di^integrMor; trade 
name; Ac-Di-Sol, FMC iBternational foe.) and 36 g of sodium Mearyl 
fiimarms (lubriq^mt; JRS Piiarma LP), md the r€ssfulting mixture w^s formed 
into tabkts with a tabletin| maohine to produce tabiet$ havixig a total 
weight of 400 mg. These tablets were then eoated ositsg a tablet coating 
machine eiT^pioYing a 10% aqueous solution of opadry yellow (ppadry 
03F42O69 yellow, Colorcoti (Japan) Ltd) as a coating solution, to produce 
coated tablets having a total weight of 411 mg. 
[0112] 100 mg tablet 

31 A g of Crystalline Form C and 4 g of fight anhydrous siiicie acid 
(aBtl-gelation agent; trade name: Aeresi! (registered trademark) 200, 
Nippon Aerosil Co , Ltd.) were mixed usir^g a 1 L super mixer, after which 
40:i g of anhydrous dibasie calcium phosphate (excipient: Kyowa Chemical 
Isrdijstry Co:, Ltd.), 10 g of low-siibstituted hydroxyprop^y^^ (hinder; 
trade name: L-^HPC (LH^2I), Shin-Btsu Chemical Co,, Ltd.) and 3 g of 
hydroxypropylcellulose (binder; trade name: HPC-L, Nippon Soda Co., 
Ltd.) were further added and mixed. ThereafleT, a suitable amount of 
aBhydroas etbanol was added thereto to produce granulated preduets 
coBtaining Crystalline Form C. The gramdated prodncts wer^^ dried with a 
shelf dryer (60 ""C), and size-coBtrolied using a power mill to prodiice 
graHuie^. The obtained granules were mixed with 10 g of crascarmeilose 
sodium (di$integraior; trade name: Ac-Di-So!, FMC Iniemational Inc.) and 
L5 g of sodium stearyl femarate (iijbrieaot; JRS Pharma LP), arid the 
resulting mixture was formed into tablets with a tafeletiixg BsaohHie to 
produce tablet s havi^ig a total weight of 400 mg, 
l!5«i5istrisl Applicability 

[0113] The salt of 4-(3-chloro-4^ 

(e yeiopropy I am inooarbony iJatniBophenoxy I- 7 - m^^ 

quittolmeearboxardide, the solvate of the salt as wd! as the crygtalHire form 
thereof according to the present invention have ^xceilent oharac ten sties in 



terms of physical properties and pharffiacoMoetics, md are extremely 
useful as an angiogetiesls inhibitor or a c-Kit Mnase mhibitor. 
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